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Theodore Kulongoski, Governor

April 19, 2007

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TTY (503) 229-5471

Also Sent Via E-mail

Mr. Robert J. Wyatt
Northwest Natural Gas Company
220 N.W. Second Avenue
Portland, OR 97209

Re: Proposed 2007 Groundwater Monitoring Program
Northwest Natural Gas Company Site
Portland, Oregon
ECSI No. 83

Dear Mr. Wyatt:

The Department of Environmental Quality (DEQ) has reviewed the "Proposed 2007 Groundwater
Monitoring Program, NWNatural - Gasco Facility, 7900 NW St. Helens Road, Portland, Oregon"
dated February 28, 2007 (the Monitoring Proposal). Hahn and Associates, Inc. (Hahn) prepared the
Monitoring Proposal on behalf ofthe Northwest Natural Gas Company (NW Natural). The
Monitoring Proposal presents NW Natural's approach for conducting groundwate.r monitoring in
2007 on its property (NW Natural Property or Gasco Site). Currently groundwater sampling occurs
on a semi-annual or annual basis depending on the location of the monitoring well.

DEQ understands from reviewing the document that NW Natural is proposing to conduct the
following work items at all existing monitoring wells at the Gasco Site:
• Measure groundwater levels and thicknesses of non-aqueous phase liquids on a quarterly basis;
• Collect groundwater samples for analysis once during the second calendar quarter of2007; and
.. Analyze groundwater samples for volatile organic compounds (VOCs), including benzene,

ethylbenzene, toluene, and total xylenes (BTEX compounds); polycyclic aromatic hydrocarbons
(PAHs), cyanide (total, amenable, and free forms), and metals (total concentrations of arsenic,
cadmium, chromium, copper, lead, mercury, nickel, and zinc).

The Monitoring Proposal also provides flexibility for sampling new monitoring wells and/or existing
monitoring wells more frequently, and for additional parameters, as needed to support the ongoing
groundwater pathway source control (GSC) evaluations.

DEQ understands the Monitoring Proposal was developed with the purpose of maintaining the site
wide groundwater database for the principal chemicals of interest (COl) identified at the NW Natural
Property. However, conducting groundwater sampling annually for the chemical groups listed above
will not meet the needs of the GSC evaluations being conducted by NW Natural. More
comprehensive and contemporaneous groundwater monitoring data are warranted. As such, DEQ
does notapprove theMonitoring Proposal.
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Mr. Robert Wyatt
Northwest Natural Gas Company
April 19,2007
Page 2 of3

In the interest of initiating groundwater monitoring as soon as practicable to support GSC
evaluations, DEQ has developed a groundwater monitoring program for the Gasco Site that focuses
data collection efforts on monitoring wells located with 200 feet of the shore-line. DEQ expects NW
Natural to perform groundwater monitoring consistent with the program outlined below.

Monitoring Wells within 200 feet of the Shoreline

Characterizing groundwater within 200 feet of shore-line is critical for informing GSC evaluations
because: 1) GSC measures are likely to be implemented within this portion of the Gasco Site; 2)
complete groundwater chemistry data is essential for detailed assessment of the GSC measures being
considered by NW Natural (i.e., combinations of groundwater extraction and treatment with a
vertical barrier). This data can also be used, in part, to support in-water work being contemplated by
the US Environmental Protection Agency.

To support GSC planning and design, DEQ will expect the following sampling and analytical work
to be performed at all monitoring wells on the NW Natural Property located within 200 feet of the
shoreline for a minimum of four quarters.
• Measure groundwater levels andthe thicknesses ofnon-aqueous phase liquids; and
e Collectgroundwater samples for analysis of:

- PAHsplus 2-methylrj.aphthaleIie:, dibenzofuran, and carbazole;
- BTEX compounds; . ..
- Cyanide (total, amenable, and free forms);
- Total concentrations of metals including, aluminum, antimony, arsenic, barium, beryllium,

cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel,
potassium, selenium, silver, sodium, thallium, vanadium, and zinc; and

- Additional groundwater characterization and treatment parameters (i.e., ammonia, carbonate,
chloride, sulfate, total alkalinity [as CaC03] , bicarbonate [as CaC03] , and nitrate).

In addition to the parameters listed above, groundwater samples collected from selected monitoring
wells (e.g, MW-17-79 and MW-19-125, and MW-5-100 and MW-20-120) should be analyzed fora
complete list ofVOCs.

DEQ anticipates groundwater sample collection, handling, transport, and chain-of-custody
procedures; and/or laboratory analytical methods, method reporting/detection limits, and quality
assurance/quality control protocols utilized for this monitoring program will be consistent with
previously approved plans. Any modifications or supplements to approved plans should be provided
to DEQ for review and approval.

Monitoring Wells Greater than 200 feet from the Shoreline

As mentioned above, the Monitoring Proposal was developed with the purpose of maintaining the
Gasco Site COl groundwater database. DEQ approves the Monitoring Proposal for use at
monitoring wells located more than 200 feet from the shoreline.

Q
DI~Q-DC1
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Mr. Robert Wyatt
Northwest Natural Gas Company
April 19, 2007
Page 3 of3

Siltronic Site Groundwater Monitoring

NW Natural and Siltronic are currently evaluating GSC measures in the northern comer of the
Siltronic site. Given that the GSC measures being evaluated by NW Natural could involve this area,
DEQ will expect the monitoring program outlined in this letter to be implemented by NW Natural
concurrentlyon the Siltronic site l

. Groundwater sampling and analysis conducted on the Siltronic
site should meet the overall data collection objectives listed above. If Siltronic conducts
groundwater monitoring during a similar timeframe (i.e., within one week ofNW Natural) and
includes any of the parameter groups DEQ has required ofNW Natural (e.g., VOCs), this data can
be used to meet the needs of the monitoring program. NW Natural should communicate and
coordinate directly with Siltronic regarding gaining access to monitoring wells for sample collection.

Next Steps

DEQ expects NW Natural to provide: 1) written confirmation that the groundwater monitoring
program outlined in this letter will be implemented at the Gasco Site, and 2) documentation of the
agreement(s) reached with Siltronic to conduct and/or coordinate groundwater monitoring on the
Siltronic site.

Please don't hesitateto contact me if you have any questions regarding this letter, Or if! can assist in
discussions regarding NW Natural performing groundwater monitoring on the Siltronic site.

Si~

Dana Bayuk
Project Manager
Portland Harbor Section

Cc: Sandy Bart, NW Natural
Patty Dost,Schwabe Williamson & Wyatt
Rob Ede, Hahn & Associates
John Edwards, Anchor Environmental
Carl Stivers, Anchor Environmental
Tom McCue, Siltronic
Alan Gladstoneand Bill Earle, Davis Rothwell Earle & Xochihua, P.C
James Peale, Maul Foster & Alongi, Inc.
Henning Larsen, SRS
ECSI No. 83 File

I Monitoring wells on Siltronic property that should be incorporated into the monitoring program include the WS-12 and
WS-14 nested completions, and monitoring wells WS-8-59, WS-11-16l, and WS-2l-l12.

DEQ-DCl
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Pacwest Center, 1211 SW 5th Ave., Suite 1900, Portland, OR 972041 Phone 503-222-9981 1Fax 503-796-2900 Iwww.schwabe.com

Portland, OR 503-222-9981 I Salem, OR 503-399-7712 1 Bend, OR 541-749-4044

Seattle, WA 206-622-1711 1 Vancouver, WA 360-694-7551 I Washington, DC 202-488-4302

AniE.- _By

SCHWABE, WILLIAMSON & WYATT
ATTORNEYS AT LAW

PMD:jng
Enclosures

SCHWABE, WILLIAMSON & WYATT, P.e.

~
Secretary to Patricia M. Dost

PDX/062655/l26484/JNG/l517855.1

James Peale
Maul Foster Alongi
3121 SW Moody
Portland, OR 97239

Very truly yours,

Dear Alan, Tom, and James:

Re: Pilot Cap Long-Term Monitoring - NW Natural "Gasco" Site
Diver Reconnaissance and Data Summary Report
Our File No.: 062655/126484

Enclosed are two CDs containing Anchor's Diver Reconnaissance and Data Summary
Report with respect to the NW Natural "Gasco" Site.

February 27,2007

Tom McCue
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

Alan Gladstone
Davis Rothwell Earle & Xochihua, P.C.
19UO Wells Fargo Center
1300 SW 5th Ave.
Portland, OR 97201

PATRICIA M. DOST

Admitted in Oregon and Washington
Direct Line: 503-796-2449
E-Mail: pdost@schwabe.com
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Pacwest Center, 1211 SW 5th Ave., Suite 1900, Portland, OR 972041 Phone 503-222-9981 1Fax 503-796-2900 Ivmw.schwabe.com

Dear Alan, Tom, and James:

PMD:jng

~~©~DI11~~
",DEC 1 9 2006 ~

'~
By

SCHWABE, WILLIAMSON &-WYATT
ATTORNEYS AT LAW

Portland, OR 503-222-9981 I Salem, OR 503-399-7712 I Bend, OR 541-749-4044

Seattle, WA 206-622-1711 I Vancouver, WA 360-694-7551 I Washington, DC 202-488-4302

~~
~fuerts

Secretary to Patricia M. Dost

SCHWABE, WILLIAMSON & WYATT, P.C.

Enclosed are two CDs containing Hahn and Associates' Environmental Monitoring
Reports for the first and second quarter of 2006.

James Peale
Maul Foster Alongi
3121 SW Moody
Portland, OR 97239

Very truly yours,

Re: Environmental Monitoring Reports-First and Second Quarter 2006, NW Natural
Gasco Property, 7900 NW St. Helens Avenue, Portland, Oregon
Our File No.: 062655/126484

December 15, 2006

Tom McCue
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

PATRICIA M. DOST

Admitted in Oregon and Washington
Direct Line: 503-796-2449
E-Mail: pdost@schwabe.com

Alan Gladstone
Davis Rothwell Earle & Xochihua, P.C.
1900 Wells Fargo Center
1300 SW 5th Ave.
Portland, OR 97201
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HAHN AND ASSOCIATES, INC.
ENVIRONMENTAL CONSULTANTS

December 4, 2006

Mr. Matt McClincy
Oregon Department of Environmental Quality
Northwest Region, Portland Office
Portland Harbor Section
2020 SW Fourth Avenue, Suite 400
Portland Oregon 97201-4987

RECEIVED

Schwane. WJiilamson & Wyatt HAl Project No. 2708
DEQ ECSI File No. 84

SUBJECT: Environmental Monitoring Reports-First and Second Quarter 2006, NW
Natural Gasco Property, 7900 NW St. Helens Avenue, Portland, Oregon

Dear Mr. McClincy:

On behalf of NW Natural, Hahn and Associates, Inc. is submitting two copies of the
Environmental Monitoring Reports for the First and Second Quarters of 2006 at the NW
Natural Gasco facility, 7900 NW S1. Helens Road, Portland, Oregon. These reports
contain analytical data and a description of groundwater monitoring events, including
DNAPL system and weather station monitoring, as conducted at the Gasco site during
this timeframe.

Should you have any questions, please contact the undersigned.

7<'k/).&~
Rob Ede, R.G.
Sr. Associate

robe@hahnenv.com

c: Mr. Bob Wyatt, NW Natural
Ms. Patty Dost, Schwabe, Williamson & Wyatt (4 CD)
Mr. Carl Stivers, Anchor Environmental, L.L.C. (on CD)
Mr. John Edwards, Anchor Environmental, L.L.C. (on CD)

434 NW6th AVENUE, SUITE 203· PORTLAND, OREGON 97209-3651
503-796-0717 Telephone· 503-227-2209 Facsimile
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)~ ----Oregon
Theodore Kulongoski, Governor

December 28, 2006

Mr. Robert J. Wyatt
~orthwest~atural

220 N.W. Second Avenue
Portland, OR 97209

By

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TTY (503) 229-5471

Re: Addendum 2, Final Phase 1 Field Sampling Approach
Groundwater Source Evaluation
Northwest Natural Gas Company Site
Portland, Oregon
ECSI No. 84

Dear Mr. Wyatt:

The Oregon Department of Environmental Quality (DEQ) reviewed the "Addendum to Offshore
Final Phase I Field Sampling Approach, NW Natural, Gasco Site, Portland; Oregon" dated
December 6, 2006. The December 6th addendum was supplemented by a letter dated December
20, 2006 that provided additional information and details regarding the location ofBoring GS
06. The December 6th addendum and December zo" letter are collectively referred to as
"Addendum 2" in this letter. Anchor Environmental, LLC prepared Addendum 2 on behalf of
the Northwest Natural Gas Company (NWNG).

DEQ concurs with Anchor's determination that as proposed, Boring GS-06 is in a key location to
provide data for the groundwater source control evaluation. DEQ approves Addendum 2 and its
incorporation into the Phase 1 FSA1 subject to the following conditions.
• NWNG will follow the procedures described in Addendum 2 to protect and repair the cap

during and after drilling. Based on Figure 4, DEQ's expects the organo-clay mat to be
avoided. Although DEQ prefers the barge to be oriented so the spuds are not placed on the
cap, DEQ acknowledges that avoiding the cap may not be practicable given access
limitations and working space considerations. lfthe spuds must be placed on the cap, DEQ
understands that after Boring GS-06 is abandoned, each spud location will be marked and
then repaired with one cubic yard of similar armor stone, and the effectiveness of the
repair(s) will be confirmed through inspection.

• Boring GS-06 is located in an area where significant contamination occurs. The current
configuration of booms deployed during drilling includes (from inner-most to outer-most):
1) sorbent booms that encircle the 8-inch conductor casing; 2) sorbent booms that surround

I Anchor Environmental, LLC, 2006, "Final Phase I Field Sampling Approach, GASCa Siltronic Groundwater
SOUTce Evaluation", September (as amended by the "Addendum to Offshore Final Phase I Field Sampling
Approach, NW Natural, Gasco Site, Portland, Oregon", September 29). A work plan prepared on behalf of the
Northwest Natural Gas Company.
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Mr. Robert Wyatt
Northwest Natural Gas Company
December 28, 2006
Page 2 of2

the barge (including the spuds) and work.area(i.e., area beneath the drilling platfonn);and 3)
a containment boom that encloses the barge against the shoreand preventsreleases that 'could
occur outside the sorbent boomed area, if any, from escaping to theriver.i.Priortoinitiating
work at GS-06, this arrangement of sorbent/containment booms should be reviewed in .
anticipation of releases taking place from the spuds and borehole during drilling and when
the spuds/conductor casing are retracted after drilling is complete.

• The inventory of available sorbent pads/booms should be checked prior to initiating work at
GS-06 to ensure that sufficient quantities of each are available and ready for immediate use if
needed.

Please don't hesitate to contact Dana Bayuk (503/229-5543) if you have any questions regarding
this letter.

Sincerely,

Matt McClincy
Project Manager
Portland Harbor Section

Cc: Sandy Hart, NW Natural
Tom McCue, Siltronic Corporation
Patty Dost, Schwabe Williamson & Wyatt
Alan Gladstone, Davis Rothwell Earle & Xochihua, P.e.
Chris Reive, Jordan Schrader
Carl Stivers, Anchor Environmental
John Edwards, Anchor Environmental
Rob Ede, Hahn & Associates
James Peale, Maul Foster & Alongi
Cinde Donoghue, Environment International
Eric Blischke, EPA
Rene Fuentes, EPA
Chip Humphrey, EPA
Kristine Koch, EPA
Sean Sheldrake, EPA
Dana Bayuk, PHS
ECSI No. 84 File

l)
DEQ-OCI
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PDX/062655/126514/PMD/1475250.1

Pacwest Center, 1211 SW 5th Ave., Suite 1900, Portland, OR 97204 IPhone 503-222-9981 I Fax 503-796-2900 Iwww.schwabe.com

By

Tom McCue
Environmental Manager
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

October 16, 2006

SCHWABE, WILLIAMSON & WYATT
ATTORNEYS AT LAW

At Alan Gladstone's request, enclosed are two CDs containing the above-referenced
reports along with a copy of Rob Ede's cover letter to Matt McClincy dated October 6, 2006.
Please contact Rob Ede if you have any questions.

Dear Alan, Tom, and James:

Re: Report of Completed Activities: Workplan for Proposed Additional Activities -
DNAPL Occurrence Investigation -- MW-13-61 Area, NW Natural Gasco
Property, 7900 NW St. Helens Road, Portland, Oregon
Our File No.: 062655/126514

PMD:jng
Enclosures
cc: Rob Ede

Very truly yours,

pa~~.2t

Portland, OR 503-222-9981 I Salem, OR 503-399-7712 I Bend, OR 541-749-4044

Seattle, WA 206-622-1711 I Vancouver, WA 360-694-7551 I Washington, DC 202-488-4302

Alan Gladstone
Davis Rothwell Earle & Xochihua, P.C.
1900 Wells Fargo Center
1300 SW 5th Ave.
Portland, OR 97201

PATRICIA M. DOST

Admitted in Oregon and Washington
Direct Line: (503) 796-2449
E-Mail: pdost@schwabe.com

James Peale
Hydrogeologist
Maul Foster Alongi
3121 SW Moody
Portland, OR 97239
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HAHN AND ASSOCIATES, INC.
ENVIRONMENTAL CONSULTANTS

October 6, 2006

RECEIVEP

~ 2006

Schwabe, VVllllamson& Wyatt

RECEIVEO

OCT 1R 2006

Mr. Matt McClincy
Oregon Department of Environmental Quality
Northwest Region, Portland Office
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Schwabe, Williamson &Wyatt

HAl Project No, 2708

SUBJECT: Report of Completed Activities; Workplan for Proposed Additional
Activities - DNAPL Occurrence Investigation - MW-13·61 Area, NW Natural
Gasco Property, 7900 NW St. Helens Road, Portland, Oregon

Dear Mr. McClincy:

On behalf of NW Natural, Hahn and Associates, Inc. (HAl) is submitting three copies of the
enclosed report documenting activities completed to date related to the investigation dense non
aqueous phase liquid (DNAPL) blebs previously identified at the MW-13-61 well location at the
Gasco property. As documented in the enclosed report, well MW-13-61 has been
decommissioned due to concerns regarding a failure in the annular well seal material.

In addition to documenting completed activities, the enclosed document also includes a
description of additional soil boring activities that are proposed at this time to further the
investigation into the extent of DNAPL at this portion of the site. NW Natural will schedule these
additional activities as soon as DEQ concurrence with the enclosed work plan is received.

Please call the undersigned at (503) 796-0717 if you have any questions.

Rob Ede, R.G.
Senior Associate

Enclosure

cc: Mr. Bob Wyatt, NW Natural
Ms. Patty Dost, Schwabe, Williamson & Wyatt (3 CDs)
Mr. Carl Stivers, Anchor Environmental, LLC

434 NW6th AVENUE, SUITE 203' PORTLAND, OREGON 97209-3651
503-796-0717 Telephone' 503-227-2209 Facsimile
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;~ ----Oregon
Theodore Kulongoski, Governor

September 25, 2006

Mr. Robert J. Wyatt
Northwest Natural
220 N.W. Second Avenue
Portland, OR 97209

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TIY (503) 229-5471

Re: Final Phase 1 Field Sampling Approach
Groundwater Source Evaluation
Northwest Natural Gas Company Site
Portland, Oregon

Dear Mr. Wyatt:

The Oregon Department of Environmental Quality (DEQ) has reviewed the "Final Phase I Field
Sampling Approach, GASCa Siltronic Groundwater Source Evaluation" dated September 2006
(Phase 1 FSA). Anchor Environmental, LLC (Anchor) prepared the Phase 1 FSA on behalf of
the Northwest Natural Gas Company (NWNG).

The primary objectives of the Phase 1 FSA are to collect groundwater chemistry data and general
geotechnical information along the shoreline of the NWNG Site to: 1) assess the vertical and
horizontal extent of site-related contamination in groundwater for comparison to data collected in
the upland; and 2) the collect information on subsurface geotechnical conditions to support
source control measures evaluations, including a vertical barrier.

The Phase 1 FSA also includes a description of the Phase 2 FSA scope of work. The Phase 2
FSA is proposed for implementation during the fall of 2007. Given the limited timeframe for
conducting Phase 1 FSA drilling and sampling activities, DEQ is not providing comments on the
sections of the document pertaining to the Phase 2 FSA. DEQ understands that NWNG will
update the Phase 2 FSA for DEQ review based on the Phase Iresults and comments provided on
the Phase 2 FSA by the Environmental Protection Agency and Portland Harbor Partners.

DEQ approves implementing the Phase 1 FSA under the following conditions:
• Given the time limitations of conducting the work and DEQ's priority for moving source

control forward as efficiently as practicable, three additional borings should be added to the
field sampling program (FSP). The additional borings are located where additional data is

, needed, or is reasonably likely to be needed.
- An additional boring (GS-OO) should be located approximately 200 feet west-southwest

of the Boring GS-01 along the NWNG Site property line between U.S. Moorings. This
boring will provide information in an area where additional measures may be needed to
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Mr. Robert J. Wyatt
Northwest Natural
September 25,2006
Page 2 of5

prevent migration of contaminated groundwater onto an adjoining property and around
hydraulic control and containment features constructed on the NWNG Site.

- Two borings should be located upstream of Boring GS-lO (GS-ll, GS-12) adjacent to the
Siltronic operable unit. Proposed boring GS-I0 is located 150 feet upstream of the
NWNG/Siltronic property line. The former "lowland effluent pond overflow area"
extended approximately 400 feet upstream of the property line, and is considered a source
DNAPL and groundwater contamination observed on the Siltronic operable unit. Borings
GS-ll and GS-12 will provide additional information off-shore and upstream of the
former lowland effluent pond overflow area.

• Borings GS-Ol, GS-03, GS-05, GS~07, GS-09, and GS-ll should be drilled to the top of the
basalt to: 1) determine the thickness of the Alluvial water-bearing zone (Alluvial WBZ) at
each location; 2) observe the physical nature of the basalt along the line of borings; and 3)
support assessments of source control measures involving vertical barriers. Information
collected on the Siltronic operable unit indicates the depth to basalt could be greater than 175
feet below mudline (bml).

• Borings GS-OO, GS-02, GS-04, GS-06, GS-08, GS-OlO, and GS-12 should be advanced
below dissolved phase groundwater contamination in the Alluvial WBZ. Observations made
and data collected at monitoring well clusters WS-ll, WS-12, and WS-14 on the Siltronic
operable unit,provide strong evidence that DNAPL and dissolved phase groundwater
contamination associated with NWNG's former operations could occur at depths greater than
100 feet and 160 feet bgs respectively. Given this information, the proposed depth of 100
feet bml is probably not sufficient to evaluate the vertical extent of groundwater
contamination.

• Related to the condition above, DEQ expects that groundwater samples will be collected for
analysis from depth intervals of 5, 10, 25, 50, 75, 100,,125,and 150 feet bml at every boring
location, and that every other boring include a sample from 175 feetbml. More complete
vertical characterization is essential for planning for future uplands and in-water groundwater
monitoring and sampling work, including the Phase 2 FSA, and source control evaluations.

• The field program should be sequenced so that borings located in areas where levels of
contamination are suspected to be highest (e.g., GS-04 through GS-ll) are drilled and
sampled first. This will allow the data from these locations to be collected duringthe
timefraine available for conducting the work. . .. . ..

• It is probable that highly contaminated sediments will be encountered at shallow depths
during drilling. The double-case method of drilling should be employed to reduce the
potential for impacted shallow sediments to be carried down the borehole during drilling and
bias the results of samples collected at depth. Using this drilling method could improve the
comparability of this data to uplands groundwater data and assist in distinguishing between
sediment impacts from historical direct discharge to the" river, and contamination associated
with groundwater transport. .

• The presence and occurrence of NAPL in subsurface material should be a datacollection
objective of the Phase 1 (and Phase 2) FSA. In addition to visual inspection, field screening
(e.g., hydrophobic dye shake test, ultraviolet fluorescence, sampler core strip test) of
geologic material recovered during drilling should be included in the drilling program.
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Mr. Robert J. Wyatt
Northwest Natural
September 25,2006
Page 3 of 5

• Detailed descriptions of investigation derived waste (IDW) handling, containment, and
management procedures should be provided for over-water work conducted on a barge. The
procedures should include provisions for controlling sheen that may be produced during
drilling and sampling activities.

The conditions listed above have been provided .t<::> clarify DEQ's understanding of the FSP items
indicated and communicate our expectations regarding the data collection objectives of the Phase
1 FSA.

ADDITIONAL COMMENTS

Section 3.2.1, Page 21. The second paragraph suggests that not collecting soil samples from the
same depth intervals as groundwater samples will increase the uncertainty of data interpretations
with respect to the conceptual model for the site. DEQ disagrees with pre-qualifying the
adequacy and/or usability of any information generated during the Phase 1 FSA before the work
is complete and the data is reviewed against the data collection objectives of the project.

Section 3.6.2, 1st paragraph. NWNG indicates that the collection of shallow soil/sediment and
groundwater samples may be complicated by the drilling rods sinking into material to greater
than 5 feet bml/bgs. DEQ understands from this information that the driller cannot prevent this
from occurring.

DEQ requests that if the above scenario occurs, the Hydrof'unch" be used to collect the shallow
groundwater sample before drilling proceeds (i.e., with no drill rods extended). After the
shallow groundwater sample is collected drilling can proceed to 10 feet bml/bgs at which time
both the 5 and 10 foot soil/sediment samples can be collected upon retrieval.

Section 3.6.2.2, Page 27. DEQ understands that a packer-based sampling system has been
replaced with a Hydrol'unchP". A memorandum describing the Hydrof'unch'P' method was
provided separately from the Phase 1 FSA.

DEQ expects that the description of the Hydrof'unch" methodwill be incorporated into the
Phase 1 FSA addendum (see "Next Steps" below) to fully document the FSP for the project.

Section 3.6.2.2, last paragraph. In the event heavily impacted soil/sediment and/or
groundwater is encountered during drilling, decontamination of sample collection equipment
may be difficult.

DEQ requests that in these cases sampling equipment (e.g., pump tubing) be replaced rather than
decontaminated and reused. This will reduce the amount ofIDW produced from
decontamination and make it easier to manage and secure the discarded items.

Table 6. This table should be revised consistent with the conditions listedabove.
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Mr. Robert J. Wyatt
Northwest Natural
September 25,2006
Page 4 of 5

Table 7. DEQ requires that total (unfiltered polycyclic aromatic hydrocarbons [PAHs] and
metals) will be included in the analyte list.

Although DEQ and Portland Harbor partners will consider the results of filtered PAH analysis, it
is unlikely that any significant regulatory decisions will be based on these results. The decision
to conduct filtered analysis of PAHs is entirely at the discretion of NWNG. Glass filters should
be used if NWNG elects to collect filtered samples.

According to Table dissolved metals are to be filtered by the laboratory and preserved after
filtering has occurred. This protocol has the potential. to bias analytical results low as the
samples will likely exhibit turbidity and the time between collection and filtering provides
opportunity for sorption of metals to suspended solids.

DEQ requests that groundwater samples being analyzed for dissolved metals be filtered in the
field into laboratory-supplied containers containing preservative.

Table 8. DEQexpects the laboratory method reporting limits and method detection limits
shown to be consistent with those being used by the Lower Willamette Group for the Portland
Harbor Remedial Investigation and Feasibility Study.

Figure 15. This figure should be revised consistent with the conditions listed above.

Hydrof'unch" SOP. Prior to collecting a groundwater sample at least one casing volume will
be purged from the sampler rods. DEQ also requests that, to the maximum extent practicable, all
purging and sampling be performed using a pump.

NEXT STEPS

Before initiating field work DEQ expects NWNG to provide an addendum to the Phase 1 FSA
that fully incorporates the conditions contained in this letter, including revised versions of Table
6, Table 7, and Figure 15. The addendum should also address DEQ's comments. DEQ's
approval of the Phase 1 FSA will not be provided until the addendum has been received and
reviewed for completeness.

DEQ appreciates the efforts NWNG is making to conduct near-shore drilling and sampling work
during the earliest available time period.

Prior to September 2ih contact me with questions regarding this letter. I will be on vacation
from September 27th through October 5th. During my absence contact Dana Bayuk (503/229
5543) as needed.
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Mr. Robert J. Wyatt
Northwest Natural
September 25,2006
Page 5 of5

Sincerely,

t>/~/S(!t,""
Matt McClincy ~
Project Manager (
Portland Harbor Section

Cc: . Sandy Hart, NW Natural
Tom McCue, Siltronic Corporation
Patty Dost, Schwabe Williamson & Wyatt
Alan Gladstone, Davis Rothwell Earle & Xochihua, P.e.
Chris Reive, Jordan Schrader
Carl Stivers, Anchor Environmental
John Edwards, Anchor Environmental
Rob Ede, Hahn & Associates
James Peale, Maul Foster Alongi
Dana Bayuk, PHS
Eric Blischke, EPA
Chip Humphrey, EPA
Kristine Koch, EPA
Sean Sheldrake, EPA
Rene Fuentes, EPA
Cinde Donoghue, Environment International
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Theodore Kulongoski, Governor

January 26, 2006

Mr. Bob Wyatt
Northwest Natural
220 NW Second Avenue
Portland, OR 97209

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945

r--------:~::f"I~503) 229-5471

~~J: ~ ~ ~U6 &
~~~

Subject:

Dear Bob:

Preliminary Identification of Technologies and Alternatives for
Groundwater Source Control
Gasco/Siltronic Groundwater Source Evaluation
ECSI#84

The Department of Environmental Quality (DEQ) reviewed the December 19, 2005 Preliminary
Identification of Technologies and Alternatives for Groundwater Source Control prepared by
Anchor Environmental, LLC.

General Comments:

The approach presented is not consistent with the Portland Harbor Joint Source Control Strategy
(JSCS) in that the approach presented here assumes that it has not yet been established whether
source control for upland groundwater is required and proposes evaluating in-water data and
using a weight-of-evidence approach prior to establishing whether source control for
groundwater is necessary. As stated in previous DEQ correspondence, DEQ considers the need
to control contaminated groundwater migrating toward the Willamette River from the Gasco and
Siltronic sites a high priority. The JSCS does not allow for a weight-of-evidence approach for
high priority sites. Where high concentration groundwater discharge is occurring from upland,
source control is required. "Sites identified as high priority should move directly into evaluation
of source control alternatives and source control implementation without delay" (page 4-4 of the
JSCS). Source control implementation is not only required in the restricted area along the bank
where MGP waste was disposed, but also downriver where cyanide concentrations are orders of
magnitude above the JSCS screening values. DEQ finds that there is sufficient data to evaluate
and select a source control alternative that will be protective of the river without waiting for
additional investigation data either upland or in-water.

Although in concept DEQ agrees with the extent of the study area, data further back from the
bank can also be used in interpreting the groundwater plume moving towards and discharging
into the Willamette River. The bank is the area where the groundwater leaving the site must be
controlled. It would have been helpful to have the groundwater plume contoured by individual
constituents at various depths using data from both within and upland from the study area.

SCOEPA00013131



Mr. Bob Wyatt
Northwest Natural
January 26, 2006
Page 2 of 4

Although the JSCS was riot completed at the time this reportwas prepared, modifications made
to the final JSCS would not change the path forward for the project. DEQ will not require NW
Natural to revise the tables based on the final JSCS screening values; however, the new JSCS
values should be used in future work. DEQ appreciates the detail of the screening tables and
resulting synth~sis into map~ showing exceedances of selected COIs.

,DEQ agrees that creating a short list of chemicals.can be valuable; however, DEQ does not find
the short list provided to be sufficient. Although the process used is presented, the report does
not go through the process to demonstrate how the 4 constituents were selected. In our
experience acenaphthene or phenanthrene may be observed migrating through the river
sediments into the river ahead of naphthalene. Also, xylene has a lower JSCS ecological
screening value of 1.8 ug/L versus 130 ug/L for benzene (although the tap water PRG for
benzene is 0.35 ug/L). If the short list was only being used for mapping purposes to present the
data visually, that is ok as the remainder of the data was available in the appendices. Any
additional investigation should analyze for the complete suite of constituents of interest.

DEQ finds that NW Natural should move forward with evaluating the first 4 alternatives with the
following suggested changes. GWSC-3 should include groundwater extraction in the high
concentrations areas in addition to extraction wells located along the barrier wall to control
groundwater ftom bypassing the barrier wall. GWSC-4 must consider groundwater treatment of
a portion of the extracted groundwater as not all of the extracted groundwater will be able to be
re-injected without losing some to the River. Monitored natural attenuation should be removed
as an alternative for source controL· This may beconsidered as a part ofa remedial alternative at
the point of the FS for the entire project but is not an effective alternative for source control to
the river.

Specific Comments:

1. Introduction, first paragraph. DEQ is concerned about MGP waste that occurs across the
entire Siltronic property, not only in the area where NW Natural had operational areas.
There is a large amount of MGP waste in the subsurface across the entire site, and DEQ will
require NW Natural to implement remedial measures across the site as appropriate.

2. Introduction. Paragraph 2. DEQ disagrees that there is insufficient data to screen down to a
source control alternative. Additional data-may need to be gathered to design the selected
source control alternative, but there is sufficient data available to select an alternative based
on the 4 identified alternatives that are acceptable to DEQ (GWSC-1 through GWSC-4).

3. Section 2. Paragraph 3. DEQ agrees that different treatment options maybe necessary
depending on the suite of CaIs - but as all COIs would need to be treated in the extracted
groundwater and we know the general concentration ranges for the constituents, NW Natural
shouldbe able to Suggest treatment technologies now without additional data. Again, final
designof the selected source control technology may need additional site specific data to
finalize the design. But DEQ does not believe additional data is required to select a evaluate
technologies and select an appropriate technology for source control. NW Natural may need
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Mr. Bob Wyatt
Northwest Natural
January 26, 2006
Page 3 of 4

to propose different treatment technology for various mixtures of groundwater such as MGP
waste alone, MGP waste mixed with TCE, and/or cyanide.

4. Section 2: Paragraph 4. Source control should address all of the COIs, not only a targeted
list.

5. Section 2. Paragraph 5. Because only small changes were made to the final JSCS, DEQ does
not expect NW Natural to update the tables with the final JSCS screening values. It will not
change the requirement for source control-at the~ite, However for future comparisons, the
December 2005 version should be used. .

6. Section 2. Paragraphs 6 and 7. It is too early in the process to select individual chemicals for
further evaluation when multiple chemicals exceed the screening criteria. Without showing
your work to go through the process, DEQ can not agree to the shortened list of chemicals.
PAHs, SVOCs, VOCs, and metals including cyanide are considered constituents of concern.

7. Section 3. The JSCS screening values are the specific risk-based source control objectives.
Thus, additional offshore data will not be essential for identifying risk-based concentrations
goals. This data can be used in the FS stage of the project. But for groundwater source
control, the objective is to stop groundwater from the upland portion of the site with
concentrations above the JSCS screening values from discharging into the river (or migrating
beyond the riverbank).

8. Section 3. Objectives. The first bullet is the primary objective although it should be phrased
" ... at concentrations above the JSCS screening levels" instead of " ... at concentrations that
may pose unacceptable risk". The last 2 bullets art secondary objectives of the source control
measures.

9. Section 3.1. The section upriver from WS-12 also has substantial exceedances in P-8. Thus
although there is limited groundwater data in this direction, source control is necessary. In
addition, the area downriver of MW-3 shows very large exceedances forcyanide. Source
control should be evaluated and implemented along the entire bank of the Gasco and
Siltronic properties. DEQ is willing to consider a phased approach with the first source
control measure being implemented in the area NW Natural considers primary (including the
entire bank of the Gasco site to capture the high concentration cyanide plume) and according
to an agreed-upon schedule with DEQ, implementing the secondary area at a later date.

10. Section 3.2. DEQ does not believe that this section is appropriate forthis evaluation. The
objective of the source control effort is to control groundwater from theupland portion of the
site. Although we recognize that there is an appreciable amount of in-water sediment
contamination and that the groundwater plume extends beyond the riverbank, those issues
will be evaluated as part of the in-water Portland Harbor investigation. The upland source
control remedy should take into consideration potential in-water remedies in its evaluation
but moves forward independent of the in-water project. Source control of the upland must be
completed (or atleast designed with an implementation schedule) prior to the completion of
the in-water Portland Harbor record of decision (ROD).

11. Section 4. DEQ disagrees that MNA is an acceptable stand alone technology for any of the
areas. In fact MNA should not be considered as a source control measure. MNA may be
considered in the final FS for the project.
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Mr. Bob Wyatt
Northwest Natural
January 26, 2006
Page 4 of4

12. Section 4 table 1. DEQ is not familiar with the CROW™ technology. Please provide a
reference. for the technology.

13. Section 5. GWSC-3. This alternative should include recovery in the high concentrations
areas as well as along the barrier wall to prevent migration under or around the wall.

14. Section 5. GWSC-4. NW Natural should be aware that this alternative would require a net
withdrawal of groundwater thus requiring treatment of groundwater although the amount of
groundwater treatment would be.significantly smaller than for a hydraulic containment alone
option. Add groundwater treatment to this option.

15. Appendices. Need key to go with tables. What does WG mean? In addition, depth of the
groundwater sample would be helpful in interpreting the distribution. There are many
sample locations where there are 2 samples reported for the same day with widely differing
results. It wasn't clear if these were perhaps from differing depths - such as P-4 (5237
010815-309 and 310) both collected on 8/15/2001. The results do not appear to be
duplicates.

Please submit a focused feasibility study by March 15,2006 to control the groundwater
containing contaminants in excess of the JSCS values at the river bank along the Gasco and
Siltronic sites.

Please call me at (503) 229-5538 if you have any questions.

~n?1td?4
~~CClinCY ~, V
Project Manager D
Portland Harbor Section

Cc: Jim Anderson, DEQ NWR
Heidi Blischke, DEQ NWR
Dana Bayuk, DEQ NWR
Kristine Koch, EPA Region X
Tom McCue, Siltronic Corporation
James Peale, Maul Foster Alongi
Alan Gladstone, Davis Rothwell Earle & Xochihua, P.C.
Chris Reive, Jordan Schrader
Carl Stivers, Anchor Environmental
John Edwards, Anchor Environmental
Patty Dost, Schwabe Williamson & Wyatt
Rob Ede, Hahn & Associates
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Subject:

Dear Bob:

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TIY (503) 229-5471

Preliminary Draft Offshore Groundwater Field Sampling Approach
Gasco/Siltronic Groundwater Source Evaluation
ECSI#84

The Department of Environmental Quality (DEQ), the U.S. Environmental Protection Agency
(EPA) and Portland Harbor Partners reviewed the October 2005 Preliminary Draft Offshore
Groundwater Field Sampling Approach Gasco/Siltronic Groundwater Source Evaluation
prepared by Anchor Environmental. DEQ requests that the work plan be revised to address the
following review comments.

General Comments:

The report is not very easy to follow in that key elements have to be found in tables but they are
not easily found in the text. This makes it hard to understand whether the individual
interpretation of the tables and maps by the reviewers are the same that the authors meant for the
report. Key items, such as the number of sampling locations, number of samples, depths,
analyses, etc. should be clearly stated in both the text and tables.

The objectives of this work must be, at a minimum, the same objectives that are used for the rest
of the deep core samples carried out by the LWG for the rest of Portland Harbor. That includes
the depths, sample location criteria, and analyses. Overall the objective needs to be to
characterize the sediments, contaminants, and ground water offshore of the GASCa and
WackerlSiltronic facility where characterization has not been done. This work must be able to be
integrated into the LWG work being done along the rest of the Portland Harbor Site. One key
element is that the objective of all or a selected subset of the borings needs to go to the basalt
horizon to provide a full characterization of the ground water discharging in the alluvium. This
is implied by the identified boring depths but should be clarified.

Overall the plan does not have the same level of sampling locations that were originally planned
for the offshore work if done under the LWG effort. Additional borings and ground water
sampling locations need to be added upstream and downstream of those presently proposed. In
addition, there should be more deep sampling locations in some specific areas, such as outside of
the tar body dredge area and outside and inside of the dock area.
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Mr. Bob Wyatt
Northwest Natural
December 19, 2005
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Areas which are described in the text as "transects" should be shown a~ transects on the figures.
As presented it is hard to find the proposed transects within a blur of other print on a map.
Please add transects to the figures.

The workplan would benefit from some cross-sections along key locations with the existing data
and proposed sampling depths and locations. However, DEQ is ok with deferring this data
summary to the report. The data report should include sufficient cross-sections and figures that
provide an understanding of the distribution of sediment and groundwater contaminants in-water
and their relationship to upland sources. This summary should include the presentation of
preexisting data.

An additional phase of groundwater investigation will likely be necessary to address data gaps
that are apparent (e.g., nature and extent, and transition zone data) once the data from the subject
work is available.

The distribution of this workplan via an electronic internet link did not work for some reviewers.
Please provide 5 paper copies and 5 electronic copies on CD to DEQ for distribution of future
work plans and reports related to the offshore characterization.

Specific Comments:

Section 1.1, Page 1 - Please remove the parentheticals (both instances) referring to 10
centimeters as the depth for transition zone water and the biologically active transition zone
water. This has not been agreed upon.

Section 1.1, Page 2 - Establishing vertical groundwater gradients offshore is challenging, and it
is not clear how data from this field effort will be used to design a monitoring program to
characterize the offshore gradients. DEQ sees the need for discussions related to this objective to
ensure that there is an agreement on the data necessary to achieve it.

Section 1.2.1.3, Page 4 - Cyanide should be added to the list of contaminants that are generally
considered to be the primary contaminants of interest (COls) at manufactured gas plant sites.

The list of COls should beexpanded to be consistent with the COl discussion for the Siltronic
site.

Section 2.1.3, Page 9 - The second paragraph on page 9 notes that the joint source control
strategy (JSCS) procedure requires a weight-of-evidence evaluation for those chemicals that
exceed the JSCS screening level values (SLVs). DEQ only applies the weight-of-evidence
evaluation for sites determined to be a medium priority for source control. DEQ initially
evaluates upland sites to determine the priority for requiring additional evaluation or
implementing upland source control measures. Sites are prioritized based on potential threats to

I ~

SCOEPA00013136



Mr. Bob Wyatt
Northwest Natural
December 19, 2005
Page 30f5

the Willamette River environment. High-priority sites are expected to move forward with
aggressive source control with out delay. Medium priority sites are expected to perform a
weight-of-evidence evaluation to determine if source control measures are required. DEQ and
EPA consider the control of contaminated groundwater at the Gasco and Siltronic sites to be a
high priority.

Section 2.1.4, Page 10 - Please provide, in the legend or notes section on the figures (Figures 3
through 8), the screening values used to calculate the "hazard quotients."

Section 2.1.4, Page 11 and Figure 6 - The value for naphthalene noted at B 31 appears to be a
typo. Please correct the figure. Is MW 01 in the text the same as MW 01 22 on the figures?
Why is MW 0122 not screened against human health values?

Section 2.1.4, Page 11 - The statement that the screening level for benzene is only exceed at one
location, MW03 26, within the surficial water bearing zone is incorrect as there are several
exceedances noted on Figure 6. This section of the plan should be corrected.

Section 3.2, Page 19 - Additional A, and B transect samples are necessary downstream of the
proposed locations (i.e., GSCl, GSC2, GSC3 and GSC410cations). Additional A and B transect
samples are necessary upstream of the supplemental sample locations conducted by Maul Foster
and Alongi for Siltronic (specifically at SLT5 plus 4 additional evenly spaced upstream transects
adjacent to the Siltronic site. It is possible that additional transects further offshore will be
necessary to define the nature and extent, and discharge zones of the groundwater plumes. NW
Natural may want to consider a dynamic field plan where additional transects are added based on
the quick analysis of initial samples. This worked well for the Siltronic field effort and limited
the number investigation phases.

Section 3.2, Page 19 - Data from the September 15,2005 Siltronic Supplemental Investigation
Report is available. This data needs to be evaluated to determine if additional transects samples
are necessary to meet the objectives of the study and to augment the data since only a limited
numbed of the samples obtained by Siltronic were analyzed for an expanded chemical suite of
MGP-related contaminants of interest (e.g., PARs, cyanide and metals).

Section 3.2, Page 19 and Table 6 - The proposal to collect trident samples at depths of 10, 20
and 30 em is a departure from the LWG approach approved by EPA. The rational for this
sampling design is not presented in the work plan. During recent discussions with NW Natural
regarding the monitoring plan for the pilot cap, Anchor staff raised concerns about the ability to
obtain representative samples at similar intervals. DEQ's preference is to follow the approach in
the EPA approved LWG work plan which requires samples at 30 and 150 em (with 90 em when
150 cannot be completed). Piston core samples should be adjusted to match up with the Trident
sample intervals. EPAlPartners also suggest that additional groundwater sampling between the
lower Trident sample and the first 25 foot Geoprobe sample are warranted.
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Mr. Bob Wyatt
Northwest Natural
December 19,2005
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Table 7 - The analytical parameter list needs to be expanded to include:

• Complete volatile organic compound suite (EPA Method 8260)
• Metals (antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury

manganese, nickel, selenium, silver, thallium and zinc).
• Semivolatile organic compounds (EPA Method 8270) includes phenols
• Chlorinated herbicides and dioxin for samples collected from stations off of the Siltronic

site (use methodology specified in the LWG Remedial Investigation Work Plan).

Section 3.2, Page 20 - DEQ understands that if matching pair data is not available that there may
be some uncertainty in how the data relates to the conceptual site model. However, all data
needs to be presented and discussed.

Section 4, Page 35 and Table 8 - This section needs to be consistent with the LWG Remedial
Investigation Work Plan in both in the analytical methods used, the parameters reported and the
appropriate detection limits. For example many of the detection limits identified are too high
(e.g., arsenic, copper, lead and zinc) and need to be lowered.

Section 3.6.3.4, Page 28 - EPA recommends that EPA Method 5035A be used for the collection
of sediment samples for volatile analysis. This method describes a closed-system purge-and-trap
sample preparationprocess for the analysis of volatile organic compounds in solid materials
(e.g., soils, sediments, and solid waste). While the method is designed for use on samples
containing low levels of VOCs, procedures are also provided for collecting and preparing solid
samples containing high concentrations of VOCs and for oily wastes. In addition, the method
contains an appendix with pertinent information and appropriate references based on EPA's
evaluation of currently available data and technology as applied to the most appropriate sample
handling and preservation procedures in order to minimize the loss of VOCs during the
collection and analysis of aqueous and solid materials, such as groundwater, wastewater, soils,
solid waste, or sediments. These procedures are designed to minimize the losses of VOCs
through the two most common mechanisms, volatilization and biodegradation. Here are the
links to the method: http://www.epa.gov/epaoswer/hazwaste/testlnew-meth.htm
SW 846 link-- http://www.epa.gov/epaoswer/hazwaste/testlsw846.htm

Please call me at (503) 229-5538 if you have any questions and to discuss the schedule for the
revised workplan and field work.

Sincerely,

t7~' fi\: A;.. /. ..' f£?j?t~)7.
\.. ~ (\
MaL Mct.'liric I•.)

Project Manager
Portland Harbor Section
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Northwest Natural
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Cc: Jim Anderson, DEQ NWR
Heidi Blischke, DEQ NWR
Chip Humphrey, EPA
Eric Blischke, EPA
Rene Fuentes, EPA
Jean Lee, Environment International
Tom McCue, Siltronic Corporation
James Peale, Maul Foster Alongi
Alan Gladstone, Davis Rothwell Earle & Xochihua, P.C.
Chris Reive, Jordan Schrader
Carl Stivers, Anchor Environmental
Patty Dost, Schwabe Williamson & Wyatt
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)~-oregon
Theodore Kulongoski, Governor

September 15,2005

Mr. Bob Wyatt
Northwest Natural
220 NW Second Avenue
Portland, OR 97209

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TrY (503) 229-5471

~~©~Dm~m
ill} SEP 2 2 2005 ~

1\-
Subject:

Dear Bob:

Source Control
Northwest Natural- GASCO Facility & Siltronic Facility
ECSI #84 and # 183

Thank you for your September 9,2005 letter which proposes a modified schedule for the source
control tasks requested in the Department of Environmental Quality (DEQ) August 2, 2005 and
August 9, 2005 letters to Northwest Natural. The proposed schedule, with the exception of the
groundwater source control Focused Feasibility Study (FFS), is approved.

The September 9th letter is unclear regarding the proposed schedule for completion of the draft
Gasca and Siltronic groundwater source control FFS (Engineering Evaluation/Cost Analysis
equivalent). The letter indicates that the draft FFS would not be completed until after the
completion of the proposed off-shore plume delineation work. The attached Draft Source
Control Activity Related Schedule indicates that the groundwater source control FFS would not
be prepared until after the completion of the physical removal of the off-shore tar deposit
scheduled to be complete bythe end of October. Per the DEQ August 9, 2005 letter which
addresses source control under DEQ Order No. ECVC-NWR-00-27, DEQ requires that the
groundwater source control FFS be provided to DEQ within 45 days of DEQ providing
comments on the technical memorandum which identifies the applicable groundwater source
control technologies and alternatives.

I would also like to clarify that the submittals for the Gasco MW-16 area DNAPL source control
Focused Feasibility technology screening and the Gasca and Siltronic groundwater source
control Focused Feasibility technology screening not be limited to just the identification of the
remedial technologies, but that the documents include the applicable remedial source control
alternatives that are proposed for evaluation in the FFS.
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Please contact me at (503) 229-5538 if you have any questions.

Sincerely,

trIa#rxj£ee~
Matt McClincy 0
Project Manager
Portland Harbor Section

Cc: Rob Ede, Hahn and Associates
Carl Stivers, Anchor
Patty Dost, Schwabe Williamson & Wyatt
Tom McCue, Siltronic Corporation
James Peal, Maul Foster Alongi
James Maul, Maul Foster Alongi
Chris Reive, Jordan Schrader
Alan Gladstone, Davis Rothwell Mullin Earle & Xochihua, P.e.
Sean Sheldrake, EPA
Kristine Koch, EPA

~I

SCOEPA00013141



Project No:_d(.~j; 0/. or/orv
----.

~~@~ 0 ill ~r~\
WJUN 2 I 2005 ~

Bv .5
_J_._.. .,."•.._ •• ,,~-'<_.,

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland,OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TTY (503) 229-5471

regan
Theodore R. Kulongoski, Governor

Mr. Bob Wyatt
Northwest Natural
220 NW Second Avenue
Portland, OR 97209

June 21, 2005

Re: Work Plan for Ambient Indoor Air Evaluation, Addendum 1
NW Natural- Siltronic Corporation
ECSI Site No. 183

Dear Bob:

The June 17, 2005 draft work plan for the first addendum to the ambient indoor air evaluation for the
Siltronic Corporation facility is approved.

Please note that the work plan refers to thefour outdoor samples as control/background samples. It
should be noted that a portion of volatile organic compounds detected in these samples could originate
from VOCs present in the vadose zone and shallow groundwater within the study area and needs to be
considered when interpreting the results of the pending evaluation.

Please keep me advised of the implementation schedule.

Sincerely,

Matt McClincy
Project Manager,
Portland Harbor Section

cc: Mike Poulsen, DEQ NWR
Tom McCue, Siltronic Corporation
James Peale, Maul Foster Alongi
Chris Reive, Jordan Schrader
Alan Gladstone, William Earle Davis Rothwell Mullin Earle Xochihua
Rob Ede, Hahn and Associates
Mark Whitson, Hahn and Associates
Patty Dost, Schwabe Williamson & Wyatt
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12/~3/2004 14:07 FAX 503 219 7599;. .

FAX

2004-12-03 .

To Chris Reive
James Peale
Alan Gladstone

From· Tom McCue

Fax 503 598-7373
971 544-2140
503222-4428

12 Page(s) incl. coversheet

SILTRONIC FABI UPSTAIRS 141001

Tom McCue
Environmental Affairs

SiltronicCorporation
7200 NW FrontAvenue, MS 30
Portland. OR 97210-3676, USA
Tel. 503-219-7532
Fax 503-219-7599
Tom.mccue@siltronic.com
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HAHN AND ASSOCIATES, INC.
ENVIRONMENTAL CONSULTANTS

November 30, 2004

SILTRONIC FAB1 UPSTAIRS 19J002

Mr. Matt McClincy
Oregon Department of Environmental Quality
Northwest Region, Portland Office
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987 HAl Project No. 5237

SUBJECT: Revised Work Plan for Ambient Indoor Air Evaluation
NW Natural - Siltronic Corporation Facility
7200 NW Front Avenue, Portland, Oregon

Dear Mr. McClincy:

On behalf of NW Natural, Hahn and Associates, Inc. (HAl) is submitting the attached Work Plan
for Ambient Indoor Air Evaluation, Revision 1 (Work Plan) for air sampling work that will be
conducted at the Siltronic Corporation (Siltronic) facility located at 7200 NW Front Avenue,
Portland, Oregon. The Work Plan includes revisions that incorporate the Oregon Department of
Environmental Quality's (DEQ) comments in a letter dated November 15, 2004 from Matt
McClincylDEQ to Bob WyattfNW Natural. DEQ's comments have been addressed as follows:

DEQ Comment 1. Add an additional control/background air sample at the approximate
midpoint of the NW Natural Gasco Site/Stltronic Corporation property boundary.

Response: An additional control/background air sample has been added at the suggested
location.

DEQ Comment 2. Siltronic Corporation points out that the sampling station # 2 is located in an
area subject to exhaust from forklift and vehicle traffic which may confound the monitoring.
Please discuss with Siltronic possible nearby alternative sampling stations.

Response: HAl contacted Siltronic and sample station # 2 has been moved approximately 50
feet to the northeast away from potential vehicular traffic per their suggestion.

DEQ Comment 3. Siltronic Corporation also notes that the air intake located on the roof of Fab
1 is located on the northwestern portion of the building. Please relocate sample station # 3
accordingly.

Response: Sample station # 3 has been relocated to the northwestern portion of the Fab 1
building.

DEQ Comment 4. Update Table 1 to include method detection limits (MDLs).

Response: A range of MDLs were obtained from Air Taxies Ltd. and have been included in
Table 1. The MDLs for the Siltronic air evaluation should be within these ranges. However,
actual MDLs may vary from the MDLs shown in Table 1.

434 NW 6th AVENUE, SUITE 203 • PORTLAND, OREGON 97209-3651
503-796-0717 Telephone· 503-227-2209 Facsimile
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Mr. Matt McClincy
NW Natural- Siltronic Site

SILTRONIC FAB1 UPSTAIRS

Page 2 of2
November 30, 2004

14J003

Following DEQ's approval of this Work Plan, HAl will proceed with the work subject to Siltronic's
schedule and logistics needs. Please call the undersigned or Rob Ede at (503) 796-0717 if you
have any questions.

Sincerely,

/Q:Z;~
Mark W. Whitson, P.E.
Senior Environmental Engineer

Attachments

cc: Mr. Bob Wyatt, NW Natural
Ms. Patty Dost, Schwabe, Williamson & Wyatt
Mr. Tom McCue, Siltronic Corporation
Mr. Martin Rose, Clayton Group Services, Inc.

5237 NWN_Siltronic_ AirWP_ CovLet.doc HAHN AND ASSOCIATES, INC.
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1.0 Introduction

On behalf of NW Natural, Hahn and Associates, Inc. (HAl) is submitting this revised Work
Plan tor Ambient Indoor Air Evaluation (Work Plan) for air sampling work that will be
conducted at the Siltronic Corporation (Siltronic) facility located at 7200 NW Front Avenue,
Portland, Oregon (Figure 1). The Work Plan, prepared by Clayton Group Services
(Clayton) and HAl, describes the sampling methodology, sample collection locations, and
sample analysis and reporting procedures for the ambient indoor air evaluation. The
ambient indoor air evaluation is being conducted at the request of the Oregon Department
of Environmental Quality (DEQ).

2.0 Background

Siltronic operates a silicon wafer fabricating facility on an 8S-acre site along the western
bank of the WiIIamette River in a section of northwest Portland zoned by the City as "Heavy
Industrial". Construction of the Siltronic facility began immediately after the property was
purchased by Siltronic in 1978. Construction was completed by the end of 1979, and plant
operations began in March 1980.

The Siltronic property was mainly undeveloped prior to the construction of the Siltronic
facility. Immediately northwest of the Siltronic site, Pacific Gas & Coke (PG&C) operated a
manufactured gas plant (MGP) oil gasification facility, known as the Gasco facility, from
1913 to 1956. With the arrival of natural gas in the 19S0s, PG&C changed its name to the
Northwest Natural Gas Company, and more recently to NW Natural. Information regarding
previous ownership of the Siltronic property and PG&C plant operations are included in the
Final Focused Remedial Investigation Work Plan (HAl 2001).

Aerial photographs indicate that historical operations associated with oil gasification
processes at the former PG&C Gasco site have potentially resulted in MGP-related impacts
to the Siltronic site, with the area of primary interest being the approximate 400-foot wide
strip of former low-lying property located immediately south of the present day NW Natural I
Siltronic property boundary. Contaminants of interest associated with MGP byproducts and
wastes include polynuclear aromatic hydrocarbons (PAHs), including naphthalene, and
aromatic hydrocarbons (e.g., benzene, toluene, ethylbenzene, xylene [BTEX]). HAl has
conducted a Phase I Site Characterization of contaminants in soil and groundwater at the
Siltronic site to evaluate the nature and extent of potential ongoing releases of hazardous
substances to Willamette River sediments (HAl 2001 and 2003).

Other potential sources of contamination on the Siltronic property are discussed in the
Phase I Site Characterization Summary Report (HAl 2003). These potential contaminant
sources include the Olympic Pipeline that utilizes two fuel lines that traverse the Siltronic
site, placement of potential waste-containing fill on-site, and Siltronic operations-related
chemical releases.

The Olympic Pipeline appears to have had petroleum product releases from its pipeline(s)
in the western portion of the Siltronic site (HAl 2003). Of its two product pipelines, one is
used to transport diesel and kerosene, while the other is used to transport gasoline. Diesel
and gasoline contain BTEX and other monoaromatics. Diesel and kerosene contain PAHs
and PAH-related compounds such as methylnaphthalenes. All of these petroleum products
contain naphthalene (Potter and Simmons, 1998). In October 1990 on behalf of Siltronic,
CH2M Hill conducted a groundwater and soil gas investigation in the vicinity of the

Work Plan for Ambient Indoor Air Evaluation
NW Natural- Siltronic Site
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pipelines and concluded that the concentrations of BTEX detected in the groundwater
samples are typical of those associated with a gasoline spill or leak (CH2M Hill 1990). The
highest detected concentrations of BTEX and TPH were located adjacent to the utility
corridor, indicating the source of BTEX contamination may be located in that area.

Filling activities associated with the Siltronic property were initiated in May 1966 and were
completed by December 1975. Approximately 1.5 million cubic yards of imported material
were placed on the property as part of filling activities (Bridgewater Group, 2000). The fill
consisted of rock from a quarry located across Highway 30 immediately west of the site, as
well as more than 700,000 cubic yards of material dredged from the river (from an
unspecified location) by the Port of Portland (PDC, 1985). The dredged sediments and
potentially materials from other offsite sources may have contained chemical constituents
that have impacted the Siltronic property.

Over the past twenty years, a number of incidents involving the release of hazardous
substances to.the environment have occurred at the Siltronic facility (HAl, 2003). On behalf
of Siltronic, Maul Foster & Alongi, Inc. (MFA) has been investigating trichloroethene (TCE)
soil and groundwater impacts in the northwestern portion of the site. As part of that work,
MFA prepared a Workplan for Ambient Indoor Air Evaluation - Fab 1 Building (MFA, 2004)
to evaluate the potential exposure of workers in the Fab 1 building to TCE and its
breakdown products. The MFA ambient indoor air evaluation was conducted in the
western portion of the Fab 1 building and included collecting a total of 6 air samples. The
samples were analyzed for both chlorinated volatile organic compounds (VOCs) and
aromatics such as BTEX.

3.0 Objectives

The primary objective of the ambient indoor air evaluation is to evaluate the potential
exposure of workers in four on-site buildings to BTEX and naphthalene.

The secondary objective is to collect ambient indoor air TCE data (and its breakdown
products) and provide the data to DEQ and Siltronic for evaluation.

4.0 Scope of Work

The scope of work includes the sampling, analysis, and reporting procedures described in
this section.

4.1 Sampling

A total of 15 ambient air samples will be collected for vac analysis (Figure 2). The
ambient indoor air samples (9 samples) will be collected within Fab 1, Fab 2, Central
Facilities Building (CFB), and Fab 2 Wastewater Treatment Plant (Fab 2 WWTP). Six of
the 15 samples will be collected in the outdoor air as control/background samples.

Sampling will be conducted during a period of relatively low atmospheric pressure. All
samples will be 8-hour time-integrated samples. Sampling will be conducted using six-liter
Summa® canisters placed at approximately 4.5 feet off the ground or floor.

One data-logging weather station will be used and moved around to collect wind speed,
wind direction, and barometric (atmospheric) pressure at each ambient (outdoor) sampling

. location (fivetotal locations). For indoor samples, qualitative information regarding
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ventilation system operation will be recorded to document the presence of outdoor air
ventilation and building pressurization relative to the outdoors. .

The sampling locations are as follows:

1. Fab 1, First Floor - Office Area. Rationale: This occupied indoor location will sample
one area of the eastern portion of the Fab 1 building.

2. Fab 1, First Floor - Shipping/storage area. Rationale: This occupied indoor location
will sample one area farther east in the Fab 1 building, for comparison to the other
Fab 1 sample location.

3. Roof of Fab 1 - Near the outdoor air intake for the air-handling units, where
applicable. Rationale: This is a control/background outdoor air comparison sample
in the vicinity of Fab 1.

4. Fab 2, SubFab Level 1 - Process Area. The specific location will be determined
during the sampling event. Rationale: This sample is located on the 3-foot concrete
slab-on-grade without expansions and will provide a sample from within the process
area at the northern portion of the building. This sample will also provide a
comparison to samples collected in portions of the building that have a 6-inch
concrete slab.

5. Fab 2, SubFab Level 1 - Process Area. Rationale: This occupied indoor location is
located on the 3-foot concrete slab-an-grade without expansions and will provide a
sample from within the process area at the southern portion of the building. This
sample will also provide a comparison to samples collected in portions of the building
that have a 6-inch concrete slab. .

6. Fab 2, SubFab Level 1 - Office Area. Rationale: This occupied indoor location
(office area) is located on the 6-inch concrete slab-on-grade with expansion joints.

7. Fab 2, SubFab Level 1 - Lobby Area. Rationale: This sample will provide a sample
from the non-production area located on the 6-inch concrete slab near the entryway.

8. Roof of Fab 2 - Near the outdoor air intake for air-handling units, where applicable.
Rationale: This is a control/background outdoor air comparison sample in the vicinity
of Fab 2.

9. Central Facilities Building - Ground floor, northwestern portion of the building.
Rationale: This indoor location will be in a 3rd occupied Siltronic building at a point
near elevated benzene concentrations in groundwater. This sample will evaluate air
at the northern portion of the building.

10. Central Facilities Building - Ground floor, at the southwestern portion of the building.
Rationale: This sample will provide coverage in the southern portion of the building.

11. Fab 2 Wastewater Treatment Plant Building - WWfP Control Area, where
applicable, furthest from wastewater treatment equipment, at the northeastern-most
point possible.

Work Plan for Ambient Indoor Air Evaluation
NW Natural- Siltronic Site
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Rationale: This indoor location will be in a 4th occupied Siltronic building near
elevated benzene concentrations in groundwater.

12./13.0utdoors, At Grade, At South Property Boundary. Rationale: These are
control/background outdoor air comparison samples located away from the building
being sampled, and in areas likely to be representative of ambient impacts, as well
as vehicular traffic and railroad operations.

14. Outdoors, At Grade, At the Guard Shack at the facility entrance. Rationale: This is a
control/background outdoor air comparison sample located away from bUildings
being sampled, and in an area likely to be representative of ambient impacts, as well
as vehicular traffic and railroad operations.

15. Outdoors, At Grade, At approximately midpoint along the Gasco Site/Siltronic
property boundary. Rationale: This is a control/background outdoor air comparison
sample located at the northwest portion of the Siltronic property, near the Gasco
Site.

4.2 Analysis and Reporting

After sampling is complete, the canisters will be sealed and shipped to Air Taxies Ltd.
laboratory in Folsom, California for analysis of VOCs using modified EPA Method TO-15.
Air Toxics Ltd. is a qualified environmental analytical laboratory accredited by the U.S.
Environmental Protection Agency (EPA) National Environmental laboratory Accreditation
Conference (NElAC) and participates in the National Institute for Occupational Safety and
Health (NIOSH) Proficiency Analytical Testing (PAT) Program. The analytical results will be
compared to DEQ's occupational risk-based concentrations (RBCs) for air (DEQ, 2003).
Table 1 compares the selected laboratory's method detection limits (MDls) and practical
quantitation limits (PQls) for the TO-15 analysis with the RBCs.

HAl and Clayton will summarize the analytical results, accompanied by a brief description
of factors that can influence indoor air sampling results (e.g., building construction;
operation of the building heating, ventilation, and air conditioning system; atmospheric
pressure).
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TABLE 1 - Modified USEPA Method TO-15
Analytical Limits and DEQ RBCs

Method Practical Occupational Risk-
Detection Quantitation Based Concentration
Limit a.e Limit C (RBCair)

Analvte (ua/m3
) (ua/m3

) (ua/m3
)

Benzene 0.02 - 0.03 0.32 1.5
Toluene 0.02 - 0.03 0.38 1,600.
Ethybenzene 0.02 - 0.04 0.43 4,200.
m,p-Xylene 0.03 - 0.05 0.43 420e

o-Xylene 0.03 - 0.05 0.43 420e

1,2,4-Trimethylbenzene 0.02 - 0.03 0.49 25.
1,3,5-Trimethylbenzene 0.02 - 0.03 0.49 25.
Naphthalene d 2.7 13.
Trichloroethene 0.01 - 0.04 0.545 0.1
cis-1,2-Dichloroethene 0.02 - 0.05 0.4 150.
trans-1,2-Dichloroethene 0.09 - 0.11 2. 290.
1,1-Dichloroethene 0.02 - 0.03 0.4 830.
Vinvl chloride 0.02 - 0.06 0.26 2.6

Notes:
ug/m3

- micrograms per cubic meter of air
a The range of Method Detection Limits (MDls) shown are based on information provided by

Air Toxics Ltd. Actual MDls may vary from these MDls.
b The Summa® canisters are not certified clean to MDls.
c The Practical Ouantitation Limits (Pals) shown are based on information provided by

Air Taxies Ltd. Actual pals may vary from these pals.
d MDl not available.
e RBC is for total xylenes.
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Note:Base Map from Linnton(1990) and Portland (1990), Oregon, USGS 7.S-Minute Quadrangles
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regan
Theodore R. Kulongoski, Governor

December 3, 2004

Mr. Bob Wyatt
Northwest Natural
220 NW Second Avenue
Portland, OR 97209

Re: Work Plan for Ambient Indoor Air Evaluation, Rev. 1
NW Natural- Siltronic Corporation Facility
ECSI Site No. 183

Dear Bob:

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TTY (503) 229-5471

The November 30,2004 Work Plan for Ambient Indoor Air Evaluation, Rev. 1 for the Siltronic
Corporation Facility is approved. Please keep me advised of the implementation schedule.

S~C~7~4~;~/
~~'ft'0'rG ': 10

Matt McClincy 7
Project Manager {
Portland Harbor Section

cc: Mike Poulsen, DEQ NWR
Rob Ede, Hahn and Associates
Mark Whitson, Hahn and Associates
Patty Dost, Schwabe Williamson & Wyatt
Tom McCue, Siltronic Corporation
James Peale, Maul Foster Alongi
Chris Reive, Jordan Schrader
Alan Gladstone, William Earle Davis Rothwell Mullin Earle Xochihua
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-Oregon
Theodore Kulongoski, Governor

November 15,2004

Mr. Tom McCue
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TTY (503) 229-5471

Re: Comments on NW Natural Work Plan for Ambient Indoor Air Evaluation at the Siltronic
Corporation Facility
ECSINo.183

Dear Mr. McCue:

The Department of Environmental Quality (DEQ) received comments on NW Natural's Work
Plan for the Ambient Indoor Air Evaluation at the Siltronic Corporation facility prepared by
Maul Foster Alongi (MFA). DEQ commented on the subject work plan in a November 15th

,

2004 letter which incorporated some of MFAs review comments. DEQ elected not to
incorporate a number of MFA's comments in our requests for a work plan addendum. The
following are responses to paraphrased Siltronic's comments not carried forward at this time.

General Comments

1. The proposed monitoring in Fab 1 is duplicative of work Siltronic recently completed
which indicated that volatile organic compounds associated with manufactured gas plant
(MGP) waste were not detected above relevant risk-based levels.

DEQ has not received the results ofthe Siltronic Fab 1 air monitoring. In addition, there
are a number offactors that can affect vapor migration into structures. To the extent that
the proposed Northwest Natural monitoring repeats Siltronic's work, DEQ considers this
an opportunity to confirm the initial results.

2. NW Natural should be required to provide an estimate of soil and groundwater impacted
by MGP-related constituents so that the relationship between the proposed sampling
locations and potentially impacted media is clear.

It is clear from the administrative record that apparent MGP waste is Widespread on the
Siltronic site and specifically within the vicinity ofFab 1 and the northern halfofthe site.
Because of the potential for exposure to workers at the Siltronic site, DEQ requested that
NW Natural conduct an initial evaluation ofthe indoor air exposure pathway as soon as
possible. While Siltronic's comment is correct in that the NW Natural work plan should
have presented the distribution ofpotentially impacted soil and groundwater, it isDEQ's

SCOEPA00013159
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position that it is more important to proceed with the initial assessment at this time
rather than delaying for clarification on this point. DEQ considered a conservative
distribution ofMGP when evaluating the proposed assessment. Should pending revisions
of the Phase I Site Characterization Report and future upland remedial investigation
work identify gaps in the indoor air pathway assessment, additional evaluation can be
conducted at that time.

Specific Comments

1. Request that the work plan more accurately reflect the potential distribution of MGP
related waste on the Siltronic site.

See response to General Comment 2.

2 - 3. Request for clarification in the work plan regarding Siltronic operations related to
chemical releases, the extent of Siltronic's air monitoring within Fab 1 and the
distribution of MGP wastes.

Siltronic's request and clarifications are part ofDEQ's administrative record.

4. The work plan does not address permissible exposure levels promulgated by the Oregon
Occurpational Safey arid Health Administration (OSHA).

DEQ does not use OSHA standards for chemical exposure in its assessment of risk
related to releases ofhazardous substances. DEQ appreciates the potential confusion
which may result from the different standards (i.e., DEQ vrs OSHA) and would be willing
to participate in any risk communication discussions with Siltronic staff.

The remaining comments were either carried forward by DEQ or addressed above. Please
contact me at (503) 229-5538 if you have any questions.

Si~cerel' ~U Jr; /;)/J
tl/fD<fv&. '

Matt cClincy ..
Project Manager
Portland Harbor Section

cc: Rod Struck, DEQ NWR
Mike Poulsen, DEQ NWR
James Peale, MFA
James Maul, MFA
Chris Reive, Jordan Schrader
Alan Gladstone, Davis Rothwell Mullin Earle & Xochihua
Bob Wyatt, Northwest Natural
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regan
Theodore R. Kulongoski, Governor

November 15, 2004

Mr. Bob Wyatt
Northwest Natural
220 NW Second Avenue
Portland, OR 97209

Re: Work Plan for Ambient Indoor Air Evaluation
NW Natural- Siltronic Corporation Facility
ECSI Site No. 183

Dear Bob:

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TTY (503) 229-5471

~~©~DIYJ~m
WNOV 1 7 2004 ~j

+t.

The Department of Environmental Quality (DEQ) reviewed the October 11, 2004 Work Plan for the
Ambient Indoor Air Evaluation at the Siltronic Corporation facility. The plan was prepared by Hahn and
Associates, Inc. and received by DEQ on October 12,2004. The plan responds to DEQ's request that
NW Natural conduct an initial assessment of the indoor air exposure pathway for volatile organic
compounds (VOCs) associated with apparent manufactured gas plant wastes at the Siltronic Corporation
site. The following plan modifications are requested.

1. Add an additional control/backgroundair sample at the approximate midpoint of the NW Natural
Gasco Site/Siltronic Corporation property boundary.

2. Siltronic Corporation points out that the sampling station # 2 is located in an area subject to
exhaust from forklift and vehicle traffic which may confound the monitoring. Please discuss with
Siltronic possible nearby alternative sampling stations.

3. Siltronic Corporation also notes that the air intake located on the roof of Fab 1 is located on the
northwestern portion of the building. Please relocate sample station # 3 accordingly.

4. Update Table 1 to include method detection limits.

Please provide a work plan addendum within the next 2 weeks that addresses these review comments. If
you have any questions, I can be reached at (503) 229-5538.

Sincerely,

rx(J01teA?
Matt McClincy . J
Project Manager
Portland Harbor Section

cc: Mike Poulsen, DEQ NWR
Rob Ede, Hahn and Associates
Patty Dost, Schwabe Williamson & Wyatt
Tom McCue, Siltronic Corporation
James Peale, Maul Foster Alongi
Chris Reive, Jordan Schrader
Alan Gladstone, William Earle Davis Rothwell Mullin Earle Xochihua
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HAHN AND ASSOCIATES, INC.
ENVIRONMENTAL CONSULTANTS

October 11, 2004

Mr. Matt McClincy
Oregon Department of Environmental Quality
Northwest Region, Portland Office
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

SUBJECT: Work Plan for Ambient Indoor Air Evaluation
NW Natural - Siltronic Corporation Facility
7200 NW Front Avenue, Portland, Oregon

Dear Mr. McClincy:

HAl Project No. 5237

On behalf of NW Natural, Hahn and Associates, Inc. (HAl) is submitting this Work Plan for
Ambient Indoor Air Evaluation (Work Plan) for air sampling work that will be conducted at the
Siltronic Corporation (Siltronic) facility located at 7200 NW Front Avenue, Portland, Oregon
(Figure 1). The Work Plan, prepared by Clayton Group Services (Clayton) and HAl, describes
the sampling methodology, sample collection locations, and sample analysis and reporting
procedures for the ambient indoor air evaluation. The ambient indoor air evaluation is being
conducted at the request of the Oregon Department of Environmental Quality (DEQ).

Background

Siltronic operates a silicon wafer fabricating facility on an 85-acre site along the western bank of
the Willamette River in a section of northwest Portland zoned by the City as "Heavy Industrial".
Construction of the Slltronic facility began immediately after the property was purchased by
Siltronic in 1978. Construction was completed by the end of 1979, and plant operations began
in March 1980.

The Siltronic property was mainly undeveloped prior to the construction of the Siltronic facility.
Immediately northwest of the Siltronic site, Pacific Gas & Coke (PG&C) operated a
manufactured gas plant (MGP) oil gasification facility, known as the Gasco facility. from 1913 to
1956. With the arrival of natural gas in the 1950s, PG&C changed its name to the Northwest
Natural Gas Company, and more recently to NW Natural. Information regarding previous
ownership of the Siltronic property and PG&C plant operations are included in the Final
Focused Remedial Investigation Work Plan (HAl 2001).

Aerial photographs indicate that historical operations associated with oil gasification processes
at the former PG&C Gasco site have potentially resulted in MGP-related impacts to the Siltronic
site, with the area of primary interest being the approximate 400-foot wide strip 'of former low
lying property located immediately south of the present day NW Natural / Siltronic property
boundary. Contaminants of interest associated with MGP byproducts and wastes include
polynuclear aromatic hydrocarbons (PAHs), including naphthalene, and aromatic hydrocarbons
(e.g., benzene, toluene, ethylbenzene, xylene [BTEX]). HAl has conducted a Phase I Site
Characterization of contaminants in soil and groundwater at the Siltronic site to evaluate the
nature and extent of potential ongoing releases of hazardous substances to Willamette River
sediments (HAl 2001 and 2003).

434 NW6th AVENUE, SUITE 203· PORTLAND, OREGON 97209-3651
503-796-0717 Telephone' 503-227-2209 Facsimile
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Other potential sources of contamination on the Siltronic property are discussed in the Phase I
Site Characterization Summary Report (HAl 2003). These potential contaminant sources
include the Olympic Pipeline that utilizes two fuel lines that traverse the Siltronic site, placement
of potential waste-containing fill on-site, and Siltronic operations-related chemical releases.

The Olympic Pipeline appears to have had petroleum product releases from its pipeline(s) in the
western portion of the Siltronic site (HAl 2003). Of its two product pipelines, one is used to
transport diesel and kerosene, while the other is used to transport gasoline. Diesel and gasoline
contain BTEX and other monoaromatics. Diesel and kerosene contain PAHs and PAH-related
compounds such as methylnaphthalenes. All of these petroleum products contain naphthalene
(Potter and Simmons, 1998). In October 1990 on behalf of Siltronic, CH2M Hill conducted a

.groundwater and soil gas investigation in the vicinity of the pipelines and concluded that the
concentrations of BTEX detected in the groundwater samples are typical of those associated
with a gasoline spill or leak (CH2M Hill 1990). The highest detected concentrations of BTEX
and TPH were located adjacent to the utility corridor, indicating the source of BTEX
contamination may be located in that area.

Filling activities associated with the Siltronic property were initiated in May 1966 and were
completed by December 1975. Approximately 1.5 million cubic yards of imported material were
placed on the property as part of filling activities (Bridgewater Group, 2000). The fill consisted
of rock from a quarry located across Highway 30 immediately west of the site, as well as more
than 700,000 cubic yards of material dredged from the river (from an unspecified location) by
the Port of Portland (PDC, 1985). The dredged sediments and potentially materials from other
offsite sources may have contained chemical constituents that have impacted the Siltronic
property.

Over the past twenty years, a number of incidents involving the release of hazardous
substances to the environment have occurred at the Siltronic facility (HAl, 2003). On behalf of
Siltronic, Maul Foster & Alongi, Inc. (MFA) has been investigating trichloroethene (TCE) soil and
groundwater impacts in the northwestern portion of the site. As part of that work, MFA prepared
a Workplan for Ambient Indoor Air Evaluation - Fab 1 Building (MFA, 2004) to evaluate the
potential exposure of workers in the Fab 1 building to TCE and its breakdown products. The
MFA ambient indoor air evaluation was conducted in the western portion of the Fab 1 building
and included collecting a total of 6 air samples. The samples were analyzed for both
chlorinated volatile organic compounds (VOCs) and aromatics such as BTEX.

Objectives

The primary objective of the ambient indoor air evaluation is to evaluate the potential exposure
of workers in four on-site bUildings to BTEX and naphthalene.

The secondary objective is to collect ambient indoor air TCE data (and its breakdown products)
and provide the data to DEQ and Siltronic for evaluation.

5237 NWN_Siltronic_ Air_ Work_ Plan.doc HAHN AND ASSOCIATES, INC.
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Scope of Work

The scope of work includes the sampling, analysis, and reporting procedures described in this
section.

Sampling

A total of 14 ambient air samples will be collected for VOC analysis (Figure 2). The ambient
indoor air samples (9 samples) will be collected within Fab 1, Fab 2, Central Facilities Building
(CFB), and Fab 2 Wastewater Treatment Plant (Fab 2 WWTP). Five of the 14 samples will be
collected in the outdoor air as control/background samples.

Sampling will be conducted during a period of relatively low atmospheric pressure. All samples
will be 8-hour time-integrated samples. Sampling will be conducted using six-liter Summa®
canisters placed at approximately 4.5 feet off the ground or floor.

One data-logging weather station will be used and moved around to collect wind speed. wind
direction, and barometric (atmospheric) pressure at each ambient (outdoor) sampling location
(five total locations). For indoor samples, qualitative information regarding ventilation system
operation will be recorded to document the presence of outdoor air ventilation and building
pressurization relative to the outdoors.

The sampling locations are as follows:

1. Fab 1, First Floor - Office Area. Rationale: This occupied indoor location will sample
one area of the eastern portion of the Fab 1 building.

2. Fab 1, First Floor - Shipping Area. Rationale: This occupied indoor location will sample
one area farther east in the Fab 1 building, for comparison to the other Fab 1 sample location.

3. Roof of Fab 1 - Near the outdoor air intake for the air-handling units, where applicable.
Rationale: This is a control/background outdoor air comparison sample in the vicinity of Fab 1.

4. Fab 2, SubFab Level 1 - Process Area. The specific location will be determined during
the sampling event. Rationale: This sample is located on the 3-foot concrete slab-on-grade
without expansions and will provide a sample from within the process area at the northern
portion of the building. This sample will also provide a comparison to samples collected in
portions of the building that have a 6-inch concrete slab.

5. Fab 2, SubFab Level 1 - Process Area. Rationale: This occupied indoor location is
located on the 3-foot concrete slab-on-grade without expansions and will provide a sample from
within the process area at the southern portion of the building. This sample will also provide a
comparison to samples collected in portions of the building that have a 6-inch concrete slab.

6. Fab 2, SubFab Level 1 - Office Area. Rationale: This occupied indoor location (office
area) is located on the 6-inch concrete slab-on-grade with expansion joints.

7. Fab 2, SubFab Level 1 - Lobby Area. Rationale: This sample will provide a sample
from the non-production area located on the 6-inch concrete slab near the entryway.

HAHN AND ASSOCIATES, INC.
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8. Roof of Fab 2 - Near the outdoor air intake for air-handling units, where applicable.
Rationale: This is a control/background outdoor air comparison sample in the vicinity of Fab 2.

9. Central Facilities Building - Ground floor, northwestern portion of the building.
Rationale: This indoor location will be in a 3rd occupied Siltronic building at a point near
elevated benzene concentrations in groundwater. This sample will evaluate air at the northern
portion of the building.

10. Central Facilities Building - Ground floor, at the southwestern portion of the building.
Rationale: This sample will provide coverage in the southern portion of the building.

11. Fab 2 Wastewater Treatment Plant Building - WWTP Control Area, where applicable,
furthest from wastewater treatment equipment, at the northeastern-most point possible.
Rationale: This indoor location will be in a 4th occupied Siltronic building near elevated benzene
concentrations in groundwater.

12 and 13. Outdoors, At Grade, At South Property Boundary. Rationale: These are
control/background outdoor air comparison samples located away from the building being
sampled, and in areas likely to be representative of ambient impacts, as well as vehicular traffic
and railroad operations.

14. Outdoors, At Grade, At the Guard Shack at the facility entrance. Rationale: This is a
control/background outdoor air comparison sample located away from buildings being sampled,
and in an area likely to be representative of ambient impacts, as well as vehicular traffic and
railroad operations.

Analysis and Reporting

After sampling is complete, the canisters will be sealed and shipped to Air Toxics Ltd. laboratory
in Folsom, California for analysis of VOCs using modified EPA Method TO-15. Air Toxics Ltd. is
a qualified environmental analytical laboratory accredited by the U.S. Environmental Protection
Agency (EPA) National Environmental Laboratory Accreditation Conference (NELAC) and
participates in the National Institute for Occupational Safety and Health (NIOSH) Proficiency
Analytical Testing (PAT) Program. The analytical results will be compared to DEO's
occupational risk-based concentrations (RBCs) for air (DEO, 2003). Table 1 compares the
selected laboratory's method detection limits (MDLs) and practical quantitation limits (POLs) for
the TO-15 analysis with the RBCs.

HAl and Clayton will summarize the analytical results, accompanied by a brief description of
factors that can influence indoor air sampling results (e.g., building construction; operation of the
building heating, ventilation, and air conditioning system; atmospheric pressure).

Following DEO's approval of this Work Plan, HAl will proceed with the work subject to Siltronic's
schedule and logistics needs. Please call the undersigned or Rob Ede at (503) 796-0717 if you
have any questions.

5237 NWN_Siltronic_ Air_ Work_ Plan.doc HAHN AND ASSOCIATES, INC.
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Sincerely, . ()-;:;:

X60~-J

Mark W. Whitson, P.E.
Senior Environmental Engineer

Attachments

cc: Mr. Bob Wyatt, NW Natural
Ms. Patty Dost, Schwabe, Williamson & Wyatt
Mr. Tom McCue, Siltronic Corporation
Mr. Martin Rose, Clayton Group Services, Inc.
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TABLE 1 - Modified USEPA Method TO-15
AnalytIcal tlmlts and1JEQRBCs

Practical Occupational Risk-
Quantitation Based Concentration

Limit (RBCair)

Analvte (uQ/m 3
) (uQ/m 3

)

Benzene 0.32 1.5
Toluene 0.38 1,600.
Ethybenzene 0.43 4,200.
m,p-Xylene 0.43 420 a

o-Xylene 0.4.3 420 a

1,2,4-Trimethylbenzene 0.49 25.
1,3,5-Trimethylbenzene 0.49 25.
Naphthalene 2.7 13.
Trichloroethene 0.545 0.1
cis-1,2-Dichloroethene 0.4 150.
trans-1,2-Dichloroethene 2. 290.
1,1-Dichloroethene 0.4 830.
Vinvl chloride 0.26 2.6

Notes:
ug/m3

- micrograms per cubic meter of air
a RBG is for total xylenes

NW Natural - Siltronic Site
Portland, Oregon
File: 5237_Air_EvaLTbI1.xls

Page 1 of 1
Updated: 10111104 mww
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Note: Base Map from Linnton (1990) and Portland (1990), Oregon, USGS 7.5-Minute Quadrangles
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04/12/2004 MON 11:08 FAX 360 MFA ACCOUNTING ~~~ Portland 141 002/002

INVOICEState of Oregon
Department of Environmental Quality
811 S.W. Sixth Avenue
Portland, OR 97204

Anthony Bharwada

MAUL FOSTER & ALONGI, INC

7223 NE HAZEL DELL AYE, SUITE B

VANCOUVER WA 98665

INVOICE#:

INVOICE DATE

DUE DATE:

P04-03S1

4/6/2004

5/6/2004

INVOICE IN ACCORDANCE WITH ORS 192.420 FOR PUBLIC RECORDS ACCESS

RE: File #84 - GASCO - specific documents only

75 Photocopies @ $.25 each

28 Oversized copies @ $.50 each

3/4 hour staff time @ $30.00 per hour

Invoice Service Charge

TOTAL DUE ON 5/6/2004

If you have any questions regarding this invoice, please call Toni Pica at (503) 229-5057.

$18.75

14.00

22.50

5.00

$60.25

AMOUNTPAID: _

DATEPAID: _

Please return this portion of the invoice
with your payment to:

Department of Environmental Quality
Attn: Business Office
811 S.W. Sixth Avenue
Portland, OR 97204

INVOICE#:

AMOUNT DUE:

P04-0351

$60.25

ECDCOPY TC 190 2005-10040-34134-8415

Project: 8/ Z~D/.~ Task:~

On Site Work- Yes 0 N~

lonials:~ Date: .A/>tlv1bWf
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Dregon
Theodore R. Kulongoski, Governor

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TTY (503) 229-5471

April 2, 2004

Mr. Bob Wyatt
Northwest Natural
220 NW Second Avenue
Portland, OR 97209

Mr. Tom McCue
Wacker Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210

Project NO:_Slzg .01 . O..s~ )oJ...
File To Folder:~ C(}~

Re: Off-Site Ditch Evaluation, Phase I Site Characterization and Source Control
Evaluation, Wacker Siltronic Corporation Property
ECSINo.183

Dear Bob and Tom:

The Oregon Department of Environmental Quality (DEQ) received Hahn and Associates, Inc.
March 15, 2004 letter and revised Phase I Site Characterization and Source Control Evaluation
work plan. The work plan responds to DEQ's November 3, 2003 letter on the second version of
the draft work plan. The March 15,2004 work plan includes the modifications requested by
DEQ, and is approved.

DEQ understands that the work plan cannot be implemented until access has been obtained from
Burlington Northern Santa Fe Railway (BNSF). Implementation of the work plan is a priority for
DEQ Given th"" past coordination h""h"""""..., NTIl.T Natural and BNl;;!P ,......, t1,1'S issue DPi\ exnects• \.I "~J."'" a L. v U.lJ.J.aL 1. U""'""y\o.l ......J.J..l .'y .1 UL. J. u...L 1. U..l. VJ..J. L..U .1 u., ..1..-1'<. \"IA}'\0.1 L

that access can be obtained within the next 45 days, if not earlier. Please keep me appraised
regarding the status of the access negotiations.

DEQ also requests that NW Natural coordinate the timing of the sampling with Koppers, Inc. to
avoid collecting the surface water samples during or shortly after batch discharges of treated
water by Koppers to Doane Creek (noted as an ephemeral ditch on Figure 1).

SCOEPA00013174
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Pleasecontact me at (503) 229-5538 should you have anyquestions.

Sincerely,

, ~
I} --./~~: /) /) \

!>----IMf,~ / ..:L-t'M~7·
Malt McClincy J

Proj ect Manager
Portland Harbor Section

cc: Rod Struck, DEQ NWR
Rob Ede, Hahn & Associates
Tom Schadt, Anchor Environmental
Jim Maul, MFA
Patricia Dost, Schwabe Williamsion & Wyatt
Dianne Dailey, Bullivant Houser Bailey

1- 1-
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regan
Theodore R. Kulongoski, Governor

March 14, 2005

Mr. Bob Wyatt
Northwest Natural
220 NW Second Avenue
Portland, OR 97209

Mr. Tom McCue
Wacker Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210

Re: Intended Revised Phase I Report Cross-Sections

Dear Bob and Tom:

IlE COPl
Department of Environmental Quality

Northwest Region Portland Office
2020 SW 4th Avenue, Suite 400

Portland, OR 97201-4987
(503) 229-5263

FAX (503) 229-6945
TTY (503) 229-5471

Project No: f5 (28. ~ (. '18
TaSK NO: 09-
File To FO'de-r-:~-~-CJ)-.-~

The Department of Environmental Quality (DEQ) reviewed the intended cross-section map for
the Revised Phase I Site Characterization Summary Report for the Siltronic Corporation Facility
submitted to DEQ by Hahn and Associates on March 2,2005 and the March 11,2005 comments
prepared by Maul Foster Alongi, Inc. (MFA) on behalf of Siltronic Corporation on the intended
cross-sections. DEQ finds the MFA comments relevant and request that the cross-section figures
be modified to address the MFA recommendations.

Please contact me at (503) 229-5538 if you have any questions.

Sincerely,

Matt McClincy
Project Manager
Cleanup and Portland Harbor Sec

Cc: Rod Struck, DEQ NWR
Rob Ede, Hahn and Associates, Inc.
James Peale, Maul.Foster Alongi
James Maul, Maul Foster Alongi
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• MAUL
•• FOSTER

••• ALONGI INC.
ENVIRONMENTAL & ENGINEERING CONSULTANTS

[]

3121 SW Moody Avenue, Suite 200 I Portland, Oregon 97239 I Phone 971.544.2139 I Fax 971.544.2140 I www.MFAinc.org

January 12,2006
Project 8128.01.08

Mr. Matt McClincy
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Re: Review of Preliminary Identification of Technologies and Alternatives for
Groundwater Source Control, NW Natural Gasco Site - Portland Oregon
(12/19/2005).
ECSI #84

Dear Matt:

On behalf of Siltronic Corporation (Siltronic), Maul Foster & Alongi, Inc. (MFA) has
reviewed the above-referenced memo as submitted to the Oregon Department of
Environmental Quality (DEQ). This letter provides Siltronic's general and specific
comments.

NW Natural (NWN) retained Anchor Environmental, LLC (Anchor) to address impacts to
the Willamette River (including its sediments, transition zone water, and underlying
groundwater) due to upland and in-river disposal of manufactured gas plant (MGP) waste.
The above-referenced memo (the memo) provides a general approach for controlling
upland sources of MGP-re1ated impacts to groundwater that discharges to or flows under
the Willamette River. The memo was prepared in response to DEQ's November 23,2005
request for more detail than was presented in the November 17,2005 submittal by Anchor
on the same topic.

GENERAL COMMENTS

1) The memo identifies the primary purpose of the Interim Final Joint Source
Control Strategy (JSCS) issued by DEQ and the US Environmental Protection
Agency (USEPA) as providing a framework for making upland source control
decision at the Portland Harbor Superfund Site. However, the approach for source
control technology identification as identified in the memo does not appear to
follow the Engineering Evaluation/Cost Analysis (EE/CA) process required by the
JSCS.

R:\8l28.0l Siltronic Corp\Correspondence\08_Comments Preliminary ID-Gasco 1.12.06\Lf-comments on Anchor PITAGWSC.doc
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2) The memo generally avoids discussion of dense, non-aqueous phase liquid
(DNAPL) characteristic of MGP waste (MGP DNAPL) present in multiple
monitoring wells at the Siltronic site. NWN has developed a Focused Feasibility
Study for MGP DNAPL (the DNAPL FFS) on the NWN portion of the Gasca site,
but has failed to do so for the portion of the Gasco site on the Siltronic property.
Characterization of the MGP DNAPL accumulation in multiple monitoring wells
as an ongoing, uncontrolled source of contamination should be identified as a
primary objective of groundwater source control.

3) The approach generally relies on data to be collected by the Lower Willamette
Group (LWG), and therefore appears to ignore the following comment from DEQ:

The objectives of the transition zone water sampling work adjacent to the
GASCO/Siltronic site being conducted by the Lower Willamette Group and
the stated objectives of the Preliminary Draft Offshore Groundwater Field
Sampling Approach do not include the GWFFS objectives identified or
inferred in the [November 17, 2005] Anchor Environmental Memorandum.

4) The memo does not include evaluation of the results of Siltronic's 2005 in-river
work, which were submitted to DEQ and copied to NWN in September, 2005 (the
Supplemental Investigation Report, MFA, 2005), although the report is referenced
in the memo. During the investigation, MFA found MGP NAPL off shore that was
chemically identical to DNAPL accumulations in upland monitoring wells.
Samples collected approximately 450 off shore of the Siltronic site contained
concentrations ofMGP-related COIs well above the SLVs identified by Anchor.

SPECIFIC COMMENTS

1) In its November 23rd
, 2005 response to the original memo, DEQ required that

"groundwater source control screening and the identification of potential
groundwater source control alternatives is not to be limited to the northern 400 feet
of the Siltronic site" and that "the entire Siltronic site be considered in this
evaluation". Section 3.1 (Phased Source Control) of the revised memo responds to
DEQ's requirements by including the northern 400 feet of the Siltronic property in
the "primary source control zone", with the remaining upstream portion of the
Siltronic property included as a "secondary source control area", in which source
control decisions will be based on planned offshore investigations by NWN and
LWG. This approach cannot be evaluated without (a) a final (i.e., DEQ- or
USEPA-approved) work plan for the offshore investigation planned by NWN and

R:\8128.01 Siltronic Corp\Correspondence\08_Comments Preliminary ID-Gasco 1.12.06\Lf-comments on Anchor PITAGWSC.doc
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(b) analysis of the LWG data. Also, the criteria by which Anchor has identified
(and presumably intends to re-evaluate in the future) the difference between the
primary and secondary areas are not discussed. Finally, the general approach does
not address the ongoing groundwater contamination from MGP materials
distributed across the Siltronic property as documented by aerial photography and
confirmed by analytical data.

2) Paragraph 1 of Section 3.1 states that DEQ human health and ecological
groundwater screening level values (SLVs) are exceeded along the entire Siltronic
shoreline (presumably due to MGP-related impacts). Paragraph 3 of Section 3.1
states that "areas outside of the primary source control zone contain dissolved Cal
concentrations that are orders of magnitude lower than the concentrations in the
primary zone" and that "these areas may be found not to require source controls
based on the weight of evidence approaches discussed in the JSCS." The weight of
evidence approach as identified in the JSCS is for ranking sites as high-, medium-,
or low-priority. DEQ has already identified the entire Gasco site (including the
entire Siltronic shoreline) as a high-priority site due to MGP-related impacts.

3) Section 3.2 (Information Gaps) correctly states that additional transition zone
water and surface water data are needed. Siltronic suggests that NWN incorporate
the data included in the Supplemental Investigation Report (MFA, 2005). Anchor
further states that groundwater COls are not expected to exceed ambient water
quality criteria (AWQCs) upon reaching surface water based on modeling
performed by Anchor in 2001. Siltronic provided comments on the modeling
performed by Anchor (December, 2003), and identified deficiencies in Anchor's
approach and assumptions for the modeling? Irrespective of the modeling, data
collected by MFA show that concentrations of naphthalene (a groundwater Cal
identified as a surrogate in this memo) in surface water are within 2% of the DEQ
AWQC.

4) Section 4 states that monitored natural attenuation may be an alternative for
"secondary source control zones where dissolved concentrations of COl in upland
groundwater do not result in impairment of in-river beneficial uses." Identifying
impairment of beneficial uses as a criterion for source control alternative selection
is not consistent with the JSCS. .

1 Significantly, the modeling relied on the results of the Phase 1 Site Characterization Summary Report
(Hahn and Associates, Inc., 2003), which was not accepted by DEQ as complete.

R:\8128.01 Siltronic Corp\Correspondence\08_Comments Preliminary ID-Gasco 1.12.06\Lf-comments on Anchor PITAGWSC.doc
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5) Table 1 of Section 4 identifies in-situ thermal treatment as a suitable technology
for both organic constituents (PAHs and benzene) and cyanide. However, this
technology is not carried forward in the evaluation (Section 4.2.2). Table I also
identifies "Containerized Recovery of Oil Wastes (CROW TM)", which appears to
be an undocumented in-situ technology. MFA suggests that Anchor provide
additional information regarding this alternative.

6) Section 5. This section identifies (and presumably discards) a number of the
technologies identified in Table 1 "based upon Anchor's experience at similar sites
and upon a review of technologies used at similar sites nationwide." MFA is
unaware of other MGP sites with a similar lateral and vertical extent of
contamination. 2 It is inappropriate to discard potentially applicable alternatives
without completing an EE/CA, which is required by the JSCS. DEQ should require
NWN to reconsider their approach given the unique and significant size of the
Gasco site.

Siltronic appreciates NWN's efforts to move ahead with Source Control while continuing
their investigation of the nature and extent of MGP-related impacts on the Siltronic site,
and recommends that DEQ consider the above comments during its review of the memo.

Please call either of us at (971) 544-2139 ifyou have questions or comments.

Sincerely,

Maul Foster & Alongi, Inc.

d-PY---
James G.D. Peale, RG
Senior Hydrogeologist

~VV\~
James J. Maul, RG
Principal Hydrogeologist

cc: Dana Bayuk, DEQ
Tom McCue, Siltronic
Chris Reive, Jordan Schrader
Alan Gladstone, Davis Rothwell Earle & Xochihua, P.C.
Bob Wyatt, NWN

2 The lateral and vertical extent ofthe MGP-related contamination has not been completed.

R:\8128.01 Siltronic Corp\Correspondence\08_Comments Preliminary ID-Gasco 1.12.06\Lf-comments on Anchor PlTAGWSC.doc

SCOEPA00013180



• MAUL
•• FOSTER

••• ALONGI INC.
ENVIRONMENTAL & ENGINEERING CONSULTANTS

3121 SW Moody Avenue, Suite 200 I Portland, Oregon 97239 I Phone 971.544.2139 I Fax 971.544.2140 I www.MFAinc.org

November 22,2005
Project 8128.01.08

Mr. Matt McClincy
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Re: Siltronic Comments to Preliminary Draft-Offshore Groundwater Field Sampling
Approach - Gasco/Siltronic Groundwater Source Evaluation by Anchor
Environmental, LLC (October 2005) - Gasco Site
ECSI#84

Dear Matt:

On behalf of Siltronic Corporation (Siltronic), Maul Foster & Alongi, Inc. (MFA) has
reviewed the above-referenced proposal for field sampling (the FSA), which was recently
submitted to the Oregon Department of Environmental Quality (DEQ). This letter
provides Siltronic's general comments on the plan.

NW Natural (NWN) retained Anchor Environmental, LLC (Anchor) to design and
propose an approach for evaluating the impacts of manufactured gas plant (MGP) wastes
to sediment, groundwater and transition zone water in the Willamette River. The FSA
constitutes that proposal on behalf of NWN and also responds to DEQ's request to screen
site data consistent with the Interim Final Joint Source Control Strategy (JSCS) document
for the Portland Harbor (recently issued by DEQ and the U.S. Environmental Protection
Agency [EPA]).

MGP wastes were stored upland and discharged directly to the Willamette River by
Pacific Gas & Coke (PG&C), a predecessor to NWN. Waste storage and disposal occurred
throughout the PG&C site and property later purchased by Siltronic. Recent investigation
of the Siltronicproperty has confirmed substantial impacts to environmental media
(including surface soil, subsurface soil,groundwater, and Willamette River sediments and
surface water) from MGP wastes.

GENERAL COMMENTS

1) In their August 9, 2005 letter to NWN, DEQ required NWN to screen groundwater
data to identify the full horizontal and lateral extent of impacts to be addressed in an

R:\8128.01 Siltronic Corp\Correspondence\08_Comments Anchor FSA 11.22.05\lf - comments on anchor fsa.doc

o

SCOEPA00013181



Mr. Matt McClincy
November 22,2005
Page 2
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Engineering Evaluation/Cost Analysis (EE/CA). The FSA provides an initial screen
of the data (using MGP-related chemicals), and concludes that almost every
groundwater sampling location contains concentrations in excess of the screening
values.

2) Siltronic assumes that the proposed approach will be revised following Anchor's
integration of the data included in Siltronic's Supplemental Investigation Report
(SIR), dated September 15, 2005.

3) Anchor's proposed approach relies on Hahn and Associates, Inc.'s (HAl)
identification of sources of MGP-related impacts summarized in their Updated
Phase I Site Characterization Report - Siltronic Site (HAl, 2005). However, this
report has not been accepted as complete by DEQ, and underestimates the number
and magnitude of MGP-related sources, as identified by MFA in their review of the
report.

4) In addition, Siltronic is concerned that Anchor's proposed approach does not meet
all of the stated objectives. Those objectives are restated here as follows:

The proposed primary objectives of the offshore groundwater related sampling are
to understand:

1. How the vertical and lateral extent of chemicals in groundwater beneath the river
and transition zone water (water in the upper 10 em of river sediments) may be
related to chemical concentrations that have already been measured in upland
shoreline groundwater. This will be done through sampling and laboratory
testing ofoff shore groundwater and transition zone water.

2. How groundwater and transition zone water concentrations may be related to
direct historical deposition of materials in the river. This will be done through
sampling and chemical analysis of bulk sediment, and observations of waste
material potentially present in those river sediments.

3. The chemical concentrations in the biologically active transition zone water (e.g.,
toplO em) in river channel sediments that have not been directly impacted by
historical deposition of waste materials in the river through collection of
transition zone water for chemical analyses.
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The FSA proposes investigation of sediment, groundwater and transition zone water
offshore of the NWN property, and incorporates the results of sediment, groundwater and
transition zone water sampling either completed or planned by the Lower Willamette
Group (LWG). However, the FSA does not propose to investigate MGP-related impacts
upstream of the LWG's proposed investigation area (which is located upstream of
Anchor's proposed investigation area).

Material data gaps, including inadequate characterization of upstream MGP-related
impacts to sediment, groundwater and transition zone water, will result from the limits
inherent in Anchor's proposed approach. DEQ should consider the following points in
their review of the FSA:

• Upstream MGP-related impacts are suggested by the direct discharge patterns
shown in aerial photographs (see Attachment 1).

• Upstream MGP-related impacts are suggested by runoff (to surface water) and
infiltration (to groundwater) from MGP waste management during site filling
activities (see Attachment 2).

• These upstream MGP-related impacts have been confirmed by the LWG's
sediment sampling (locations 314, 315, 316,318,320, and 323) and by Weston's
initial sampling (locations SD070, SD072, SD075, and SD077).

For the above reasons, and in the context of the screening results identified in Comment 1,
Siltronic concludes that Anchor's proposed approach does not meet their stated objectives.

Please call either of us at (971) 544-2139 if you have questions or comments.

Sincerely,

Maul Foster & Alongi, Inc.

James G.D. Peale, RG
Senior Hydrogeologist

James J. Maul, RG
President and Principal Hydrogeologist
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cc: Tom McCue; Siltronic
Chris Reive; Jordan Schrader
Alan Gladstone, Davis Rothwell Earle & Xochihua, P.c.
Bob Wyatt, Northwest Natural
Dana Bayuk, DEQ

Attachments: Aerial Photographs (1955, 1967)
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Anne Fleming

From: James Peale

Sent: Thursday, November 17, 2005 3:17 PM

To: Anne Fleming

Subject: FW: comments on Anchor's FSA

Attachments: 1967 Aerial Photo.pdf; 1955 Aerial Photo.pdf

Hi! Here is the link to the final of this letter. This email also includes my approval for electronic signature. Blue
sheet on its way.

L:\Projects\8128.01_Siltronic Corp\08 Remedial Investigation\Task 2 - Gasco\ld - comments on anchor
fsa.doc

The attached pdfs should be attached to the pdf of the text.

James G.D. Peale, RG
Senior Hydrogeologist
Maul Foster & Alongi, Inc.
3121 SW Moody Ave Ste 200
Portland OR 97239
(0) 971-544-2139 x 2118
(f) 971-544-2140
(c) 503-449-9576
www.mfainc.org

NOTICE: This email.andanyattachments.isintended only for use by the named addressee(s) and may contain information that is privileged,
confidential or otherwise protected from disclosure. If you are not the intended recipient or the person responsible to deliver it to the intended recipient,
you are hereby notified that any dissemination, distribution or copying of this email, and any attachments, is strictly prohibited. If you have received this
email in error, please immediately notify the sender by reply email and permanently delete and/or destroy the original and all copies. Written MFA
authorization is required for modification of final electronic work products. Distribution to others of any MFA electronic work products, whether or not
they are modified, is prohibited without the express written consent of MFA.

-----Original Message----
From:\Jim Maul
Sent: Thursday, November 17, 2005 10:47 AM
To: Anne Fleming
Cc: James Peale
Subject: RE: comments on Anchor's FSA

James has my permission to send this document and use my electronic signature when he deems
appropriate.

Jim

-----Original Message----
From: James Peale
Sent: Wednesday, November 16, 2005 5:19 PM
To: 'McCue, Tom'; Gladstone, Alan; Chris Reive
Cc: Jim Maul
Subject: RE: comments on Anchor's FSA

All - please see revised with edits from Chris and me.

James G.D. Peale, RG
. Senior Hydrogeologist

11/17/2005
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• MAUL
•• FOSTER

••• ALONGI INC.
ENVIRONMENTAL & ENGINEERING CONSULTANTS

c
3121 SW Moody Avenue, Suite 200 I Portland, Oregon 97239 I Phone 971.544.2139 I Fax 971.544.2140 I www.MFAinc.org

September 15,2005
Project 8128.01.08

Mr. Matt McClincy
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Re: Comments on Updated Phase I Site Characterization Summary Report - Siltronic
Corporation Property by Hahn and Associates, Inc. (7/22/2005)
Siltronic Corporation
7200 NW Front Avenue, Portland, OR
ECSI #183

Dear Matt:

On behalf of Siltronic Corporation (Siltronic), Maul Foster & Alongi, Inc. (MFA) has
reviewed the above-referenced report as submitted to the Oregon Department of
Environmental Quality (DEQ). This letter provides Siltronic's general and specific
comments, with text from the report included (in bold) where appropriate.

Northwest Natural Gas Company (NWN) retained Hahn and Associates, Inc. (HAl) to
complete a remedial investigation (RI) at the Siltronic property located at 7200 NW Front
Avenue, Portland, Oregon. The RI activities on the Siltronic property are required by a
DEQ Order issued jointly to NWN and Si1tronic (DEQ No. ECVC-NWR-00-27;
hereinafter referred to as the Joint Order). The Joint Order and attached scope of work
specify the activities to be completed for the RI, including determining the "vertical and
horizontal extent and distribution of hazardous substance in affected media."

GENERAL COMMENTS

1. .The updated report represents an improvement upon the Phase I Site Characterization
Summary Report (HAl, 2003) in that NW Natural acknowledges ownership of and
responsibility for the significant and extensive vertical and lateral impacts from
manufactured gas plant (MGP) waste disposal and management on the Siltronic property.
These impacts include contamination of soil and groundwater beneath the Siltronic
property and the Willamette River, and contamination of Willamette River sediment
(property owned by the State of Oregon) by hazardous constituents.
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2. MFA agrees with HAl that the nature and extent of MGP contaminants of interest in
the Willamette River have not been delineated and that further work is needed.

3. The updated report is still limited in scope by what appears to be an incorrect
interpretation of the Joint Order. Specifically, the updated report continues to only address
potential threats to Willamette River sediments, and to ignore multiple other potential
sources, pathways and potential human and ecological receptors. As MFA stated in its
December 22,2003 review ofHAI's initial work:

"HAl states that the Rl scope of work required by the [Joint] Order is limited to
determination of the nature and extent of releases of hazardous substances to
sediments. The RI scope of work as identified in Section 5 and Attachment B of the
[Joint] Order is not so limited; it specifically requires identification of the vertical
and horizontal extent of soil and groundwater contamination, identification of hot
spots, and assessment of human and ecological risk, plus other requirements. The
[Joint] Order's requirements for a complete RI have been previously noted by the
DEQ in its letter to NWN dated June 26,2001."

The effect of this limited scope is that the proposed scope of work fails to address
potential threats to human health and the environment, including those posed by
sediments, as required by the Joint Order. NWN is obligated to evaluate the risk to human
health and the environment for all environmental media potentially impacted by MGP
waste.

4. The updated report still lacks a comprehensive conceptual site model (CSM) as noted
by MFA in its December 22, 2003 review and required by DEQ in their April 23, 2004
letter to NWN and Siltronic. The CSM is necessary to evaluate potential risk to human
and ecological receptors from hazardous substances.

5. The updated report still lacks estimates of MGP waste volumes generated and
disposed on the Siltronic property. DEQ specifically required this information in their
April 23, 2004 review.

6. The updated report fails to address impacts from MGP waste that were present on the
Siltronic property immediately prior to NW Natural's sale of the property. For example,
the final disposition of 34,000 cubic yards of MGP waste is simply described as
"unknown" .

7. The updated report fails to evaluate the significance of the potential source areas as
described by MFA in its March 11, 2005 letter to DEQ. For example, NWN has not
characterized the nature and extent of MGP wastes that were spread and used for fill for
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much of the Siltronic property. NWN should be required to evaluate the entire nature and
extent ofMGP waste impacts on the Siltronic property.

8. The updated report fails to identify inadequate characterization of the nature and
extent of MGP DNAPL as a data gap. The DNAPL represents a potential hot spot in that
it constitutes a "highly mobile source" and requires additional characterization and source
control measures. In their August 2, 2005 letter, DEQ identified the inadequate
characterization as a data gap, and required NWN to initiate further characterization of the
MGPDNAPL.

9. The updated report prematurely concludes that the MGP DNAPL observed in upland
borings is "disconnected and separate" relative to the NAPL observed in offshore borings,
and sampled from offshore boring GP-27. As stated in MFA's February 1, 2005 letter
documenting the results of the 2004 in-river work, the analytical results indicate that
NAPL detected offshore is chemically indistinct from DNAPL collected from upland
monitoring wells, suggesting the presence of a large body of MGP NAPL or DNAPL that
has migrated into the river. Absent characterization of the nature and extent of MGP
DNAPL (see comment 8, above), the conclusion that the upland MGP DNAPL and the in
river NAPL are separated is technically unsupported and premature. Consequently, the
conclusion that the related contaminant transport pathway (DNAPL migration to the
Willamette River and its sediments) is not potentially complete is incorrect.

10. The updated report repeats the speculation that dissolved-phase trichloroethene (TCE)
(or its degradation products) can somehow change the behavior of the MGP DNAPL,
without providing adequate scientific (or other) basis for that speculation. IfNW Natural
has data or scientific studies appropriate for this site to support its speculation, it should
be required by DEQ to produce them immediately so that they can be evaluated. If not,
DEQ should request that NW Natural end its speculation in reports submitted under the
Joint Order.

11. Siltronic has submitted a Supplemental Investigation Report (MFA, September 8,
2005) to the DEQ that documents the results of recent upland and in-river work. The
results show that a full RI to characterize the nature and extent of MGP impacts on
Siltronic's property and beneath the Willamette River as required by the Joint Order is
necessary.
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The introduction indicates that the report includes updates to the CSM. No CSM (in the
expected sense of a summary of sources, release mechanisms, exposure pathways, and
potential receptors [both human and ecological]) was provided to the DEQ as required in
its April 23, 2004 letter reviewing the Phase I Site Characterization Report.

Section 1.1 - Contaminant Sources Attributable to MGP-Related Waste
Management

NWN has not responded to DEQ's requirement that NWN identify potential sources of
contamination on Siltronic's property. For example, HAl identifies the former MGP
Waste Disposal Lagoon as "the Former 400-foot Wide Lowland Area," which is
misleading. Also, the updated report fails to consider sources of contamination resulting
from waste management activities after 1962.

The updated report fails to characterize effluent pond and Waste Disposal Lagoon
operations, which prevents adequate characterization of the nature and extent of MGP
DNAPL. There are significant documented impacts! of MGP waste in groundwater and
sediments that appear directly linked to the size (10 to 11 acres) and operational history of
waste disposal lagoons. Also, the updated report states that the waste disposal lagoons
received tar and oil, but provides volume estimates only for tar. The aerial photographs
included in Appendix A show that the waste lagoons contained substantial amounts of
liquid or oily waste for at least 10 years between 1952 to 1965. The effluent ponds and
waste disposal lagoons contained at least 6 million gallons of liquid waste, including
process water and MGP byproducts, and may have also contained as much as 3.9 million
gallons of dry tar (DEQ, 1994).2

HAl has identified in this section two different areas (the Former Waste Disposal Lagoon
and Potential Waste Disposal Pond) as having received MGP waste. HAl initially
describes the waste disposed in these areas as tar or emulsifications of tar, oil, and water,
but later limits the types of wastes to tar, without documentation. Absent documentation,
it is premature to characterize the waste as "tar", with the apparent implication that it is
less mobile or less toxic than waste effluent or oil. Further, the wide-spread extent of

I MGPData Submittal, MFADec. 13,2004.
2 DEQ Interoffice Memorandum, to File from E. Blischke, April 20, 1994.
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MGP DNAPL documented by Siltronic clearly indicates that the specifically identified
Waste Disposal Lagoon contained large volumes of liquid that migrated to the subsurface.
Impacts observed in geotechnical borings completed in the late 1970s indicate that the
MGP DNAPL had migrated prior to Siltronic's purchase of the property.

HAl's discussion of the Former Spent Oxide/Gas Purifier Waste Storage Pile indicates
that contaminants of interest (COls) related to this waste are limited to metals and
cyanide. Based on the process diagrams, it seems premature to exclude hydrocarbons as
COIs from spent oxide. Later, on page 18 of the updated report, hydrocarbons are
included as potential eGIs from this waste stream.

This section also fails to address or discuss the historical drainage ditch that existed on the
perimeter of the lagoon. Review of aerial photos from 1955 indicates substantial waste
releases to the Willamette River via this ditch.

Finally, it is important that DEQ require NWN to account for the final disposition of
34,000 cubic yards of waste (3,400 dump trucks). Given the nearly site-wide distribution
of MGP waste on the Siltronic property, NWN's current method of accounting for this
waste as "unknown" is unacceptable. If NWN can not account for this material, DEQ
should assume that the 34,000 cubic yards were disposed of on Siltronic's property by
NWN.

Section 1.2 - Other Contaminant Sources

This section of the updated report omits discussion of potential impacts to the Siltronic
property from operations by Koppers, Inc., which included land application of waste
liquids.

The section identifies potential re1ease(s) from the Olympic Pipeline. The report titled
Findings Report - Groundwater and Soil Gas Investigation (CH2MHill, 1990) concluded
that concentrations of Total Petroleum Hydrocarbons (TPH) and BTEX3 found in soil gas
and groundwater samples were "typical of those associated with a gasoline spill or leak"
but also indicated that "the specific origin of the BTEX was not conclusively determined
from the chemical concentrations or chromatograms."

The CH2MHill report included the field laboratory sheets which documented odors or
other characteristics. Odors characteristic of "coal tar" were noted at nine of the 28
sampling locations. The samples were identified as "black and sticky" at three of the

J Benzene, toluene, ethylbenzene, andxylene isomers.
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sampling locations. These observations generally corresponded to the higher
concentrations of TPH and/or benzene which confirm the presence of MGP waste in this
area.

This section of the updated report also identifies potential former Western Transportation
Petroleum Release(s), based on "possible surface staining [was] noted on a 1970 aerial
photograph." No other documentation for potential releases is provided. Earlier aerial
photographs (August 29, 1968; April 1967) do not reveal surface staining in the area of
Western Transportation's former operations (which ceased in the mid-1950s). The photos
do show, however, significant MGP waste management on other portions of the Siltronic
property. The weight of evidence indicates that the "possible surface staining" noted in
the 1970 photograph is likely related to MGP waste storage or disposal activities. Further
characterization ofMGP-related impacts in this area is warranted.

This section also suggests that tetrach1oroethene (PCE) is a contaminant of interest (COl)
related to the TCE as an impurity. Since the TCE used at the Siltronic site was of
relatively high technical grade, MFA recommends that NWN provide documentation
regarding this allegation. The data collected by Siltronic relative to the TCE plume
characterization does not support NWN's conclusion.

The subsection identifying other Siltronic-related releases (i.e., not related to TCE) is
misleading in that the potential impact of these minor releases is elevated to the same
level as the MGP waste impacts and the TCE release. DEQ has agreed that these releases
do not require further investigation.

Section 1.3 - Hydrogeologic Framework

Groundwater occurs in three hydrologic zones beneath the Siltronic site: the
unconfined surficial fill water-bearing zone (WBZ), the semi-confined alluvial WBZ,
and the confined bedrock aquifers of the Columbia River Basalt Group.

This section identifies the "confined bedrock aquifers of the Columbia River Basalt Group
(CRBG). The basis for characterizing the CRBG aquiferes) as confined beneath the
Siltronic site is not provided.

Vertical migration of contaminants through the silt unit has occurred at the
northern portion of the Siltronic site (400-foot wide former lowland area), where the
silt unit becomes thin and/or where the presence of rootlet zones has resulted in the
fingering of non-aqueous phase liquid (NAPL) through the silt.
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Site characterization data indicate that the occurrence of DNAPL associated with MGP
waste disposal is widespread. The vertical migration of contamination, including the
DNAPL measured in the existing monitoring wells, is ample documentation of the vertical
migration of DNAPL, regardless of the nature of discontinuities in the silt unit. The
significant variations in the topography of the upper surface of the silt (see Figure 7 of the
HAl report) suggest that the silt unit was heavily channelized prior to filling, which could
create discontinuities in the silt. It is unlikely that a laterally extensive silt unit was
established in the Willamette River, given the high-energy nature of the system and the
periodic flooding that occurred.

Section 1.4 - Subsurface Soil/Non-Aqueous Phase Liquid

MFA expects that this section will be revised substantially based upon DEQ's
requirements for additional investigation of the nature and extent of MGP DNAPL
throughout the Siltronic property. However, the following clarifications should be
included in the record.

Further, dense, non-aqueous liquid (DNAPL) has been identified in two alluvial
WBZ wells screened to 125 feet bgs at a location between the former lowland area
and the Willamette River. The area of deep DNAPL migratiou beneath, and down
gradient of, the former lowland area corresponds to the location of significant TeE
concentrations in groundwater, suggesting the possibility of a co-solvency effect.

The suggestion ignores the fact that TCE and its degradation products were not found in
WS-14-l25 (one of the wells referenced above). The assertion that TCE or its degradation
products (at 0.01-0.001% by weight) are enhancing the mobility of this DNAPL has not
been supported by any substantial evidence and is without scientific or technical basis.

Also, the MGP DNAPL contains greater than 10 percent by weight of naphthalene and
significant concentrations of monoaromatic compounds (e.g., benzene and ethylbenzene),
at concentrations greater than the TCE. It is likely that the high concentrations of
naphthalene and benzene in the MGP DNAPL are facilitating the transport of toxic or
carcinogenic polynuclear aromatic hydrocarbons (PAHs).

Oil or tar have not been identified beneath the silt unit at portions of the site beyond
the 400-foot wide former lowland area.

This statement is not a reasonable basis to limit further investigation of MGP waste
related impacts to the Former Waste Disposal Lagoon footprint. Monitoring wells
(generally required for identification of NAPL in the subsurface) have not been installed
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along the eastern", southern or southwestern perimeter of the Former MGP Waste
Disposal Lagoon. Monitoring wells have not been installed further east of the Former
Waste Disposal Lagoon. The lateral and vertical extent of the MGP DNAPL has not been
characterized and represents a significant gap in understanding the impacts of the MGP
waste to the Siltronic property.

Direct observation of soil cores from upland and in-water borings indicate the
upland DNAPL to be disconnected and separate relative to the shallow oily
sediments identified at off-shore locations. Further, due to the depth of the DNAPL
near the shoreline (well below the base of the river); the specific gravity of the
DNAPL; and the apparent presence of a downward hydraulic gradient beneath the
river, the DNAPL does not appear to be a future migration threat with regard to
Willamette River sediments.

The conclusion is premature absent a complete characterization of the nature and extent of
MGP DNAPL, as discussed in general comment 9.

Available observational data and historical research indicate oil or tarbearing
sediments off-shore of the northern portion of the Siltronic property are likely the
result of historical overflow from the former effluent ponds at the southern end of
the current Gasco property via the former ditch located near the current Gasco /
Siltronic property boundary (1941 to 1951), and from possible discharges related to
the former lowland area via the ditch formerly located approximately 400 feet
upriver from the property boundary (1951 to 1956).

Review of aerial photos confirms discharges from the 1951-1956 ditch to the Willamette
River.

Section 1.5 - Groundwater Quality

Available data from in-water borings suggest the upland petroleum hydrocarbon
plume is predominantly migrating beneath the river without discharge to shallow
sediments, with the extent of the upland benzene and naphthalene plume
components having been delineated in the upriver direction.

This conclusion is not supported by the results of the 2005 in-river work by Siltronic. The
plume has not been sufficiently delineated in the upriver direction. The data suggest there

4 Compass directions referenced by MFA in this document have been oriented to the plant, such that Plant
North isperpendicular to the long axisof the Fab 1building andbank of the Willamette River.
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may be substantial impacts from the upland petroleum hydrocarbon plume to sediment
and surface water. Benzene and naphthalene were detected at respective concentrations of
629 and 9,480 micrograms per liter (ug/L) in a shallow groundwater sample collected
approximately 450 feet into the channel. These data are included in the Supplemental
Investigation Report (SIR) that was delivered to DEQ on September 8, 2005.

One potential source for the identified cyanide impacts could be spent oxide /
purifier box wastes formerly stored at the northern end of the property. However,
imported fill is another potential source for the cyanide, especially since the greatest
cyanide concentrations in soil (greater than 1,000 ppm) were identified in fill at areas
well away from the area where spent oxide was stored, and soils containing the
highest cyanide concentrations did not contain field screening evidence of the
presence of MGP-related materials (e.g., no wood chips, spent lime, prussian blue
coloration, tar or oil).

Waste characteristic of purifier box residue, including MGP waste-saturated wood chips,
was found in boring WS-15, confirming the potential source of cyanide. As observed by
MFA and DEQ personnel during the field work, the waste-saturated wood chips took on a
dark blue color after exposure to the atmosphere.

In section 1.1, the updated report states that the disposition of the 34,000 cubic yards of
spent oxide is unknown. That statement is contradicted by the second sentence (above),
which states that cyanide was found in soil "well away from where the spent oxide was
stored", implying that there is additional process or waste disposal knowledge not
included in the report. Absent documentation, the alternative hypothesis of cyanide
bearing fill material seems speculative.

Section 1.6 - Identification of Potential Contaminant Transport Pathways

Based on the preceding, potential contaminant transport pathways between the
upland portion of the site and the Willamette River, to be further evaluated as part
of an updated source control evaluation document, include the following:

• Groundwater Pathway

• Surface Water Runoff Pathway (e.g., Site Outfalls and City of Portland Outfall
22C)

• Catch-Basin Sediment Transport Pathway
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As stated previously (see general comment 9), excluding potential contaminant transport
pathways absent characterization of the nature and extent of the MGP DNAPL is
inappropriate.

Siltronic agrees that the groundwater pathway should be further evaluated. However,
absent a detailed conceptual site model (CSM) prepared consistent with DEQ guidance, it
is premature to screen out other pathways based on the data set collected to date.

For instance, the MGP DNAPL present in the subsurface represents an ongoing highly
mobile source of contamination to groundwater. An evaluation of source control cannot
be adequately completed without characterizing the nature and extent of the DNAPL.

Section 1.7 - Preliminary Data Gap Identification

This data gap identification is incomplete given the limited amount of characterization
completed to date. NWN should complete full characterization of the nature and extent of
MGP waste-related impacts across the entire Siltronic property before attempting to
identify or limit data gaps.

Section 2 - Introduction/2.1 - Purpose

The purpose of the Order as stated is too limited, as discussed in General Comment 2,
above. While the report is intended to be part of a Focused RI, Siltronic is concerned that
the language in this section may persist and subsequently limit future investigations
needed to characterize the impacts related to MGP waste disposal.

Accordingly, the Updated Phase I Site Characterization Summary Report has been
revised in response to DEQ's comments.

The updated report has been revised, but NWN has not adequately responded to DEQ's
comments, given the potential magnitude of the MGP-related impacts.

R:\8128.01 Siltronic Corp\Correspondence\08_Comments re HAl Rpt 9.15.05\1..f- comments on HAl 7-22-05 report.doc

SCOEPA00013200



Mr. Matt McClincy
September 15,2005
Page 11

Project 8128.01.08

Section 3 - Background/3.3 Ownership Filling and Site Development
Activities

On page 16, the updated report references ownership history from the Site History (PDC,
1985). MFA has identified errors in the Site History regarding ownership of the Si1tronic
property, as follows:

• NWN sold a portion of the property to Rosenfeld, Anderson and Schnitzer in 1960,
not 1962 as stated in the report .

• NWN sold a portion of the property to the Western Transportation Company in
1968, which is not identified in the Site History.

Portions of the Si1tronic property were clearly used for the storage or disposal of MGP
waste by NWN, its predecessors or others following transfer of property ownership. The
responsibility for characterizing MGP waste storage and disposal activities should be
NWN's.

Section 3.4 - Background - PG&C Operations and Waste/By-Product
Generation

PG&C owned a portion of the Siltronic property from 1939 until 1962, during which
time company records and aerial photograph review indicate waste management
activities were conducted on the northern portion of the Siltronic property
proximate to the current NW Natural/Siltronic property boundary.

The statement should be expanded to reflect management of MGP waste on the Siltronic
property independent of NWN's ownership. As written, the statement implies that NWN
has no responsibility for the MGP waste following the transfer of the property.

An extensive description of the production methods used at the PG&C Gasco site as
part of oil gas manufacture is provided within an August 1939 document entitled
Report on Portland Gas & Coke Company (Ebasco Services, Inc. and PG&C Co.); a
1941 paper entitled Aromatics, Gas and Coke from Heavy Petroleum (Hall, 1941); and
a 1952 paper entitled Oil Gas Manufacture, A Staff-Industry Collaborative Report
(Hull and Kohlhoff, 1952).

Estimates of the waste volumes should be included if the data are available. Alternatively,
copies of the referenced documents or company records should be included in this report
to allow for estimating the MGP waste production volumes, since the section and
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accompanying Table 1 do not include such estimates. With respect to Table 1, it appears
that the by-products were also wastes at certain points. Since large volumes of the by
products were produced, the characterization of the waste volumes is important.

The discussion of metals found in spent oxide waste omits vanadium, which is a metal
often found at MGP waste sites.

Due to the large scale of operations at the Gasco site, economic recovery of many of
the by-products typically wasted at other plants of this type was possible, thereby
reducing the quantities of waste from this site.

The statement implies that documentation of waste production volumes is available.
Characterization of the nature and extent of MGP waste and MGP DNAPL relies on
estimates of waste production volumes. The documents or records should be provided to
DEQ.

Page 19 includes references to block flow diagrams in Appendix B. Figure 2 (Appendix
B, page 5) clearly shows "Effluent to Settling Basin" as a process output. Based on the
detailed information in the above-referenced report and the well-documented byproducts
optimization, this particular process output should be addressed in this section. This and
other process-related omissions are inconsistent with the relatively detailed process
information provided in the Revised Baseline Ecological and Human Health Risk
Assessment Report (Anchor, 2004) prepared regarding the NW Natural property.

The text labels on the figure referenced in Appendix B (Plant Layout at Closure) are
mostly illegible.

Section 3.5.1 - MGP-Related Waste Management Areas

The text indicates that company records indicate that waste management activities were
conducted and documented. Copies of these records should be included with future
reports investigating this area.

Section 3.5.1.1 - Former 400-Foot Wide Lowland Area

This area has been identified in correspondence from MFA to DEQ as the Former Waste
Disposal Lagoon based on the following facts:
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• Review of the aerial photos (Appendix A of the report) and historical topographic
maps show the eastern extent of the Lagoon bounded by a constructed berm, and
bounded to the east by a ditch (referenced below). The Lagoon was a structure
built by PG&C.

• As described in the report (and confirmed by the aerial photo from March 1961), the
Former Waste Disposal Lagoon was fed by weirs connected to the Effluent Ponds.
The lagoon was maintained subsequent to cessation of oil gasification operations.

• Aerial photo review shows the Former Waste Disposal Lagoon filled or partially
filled with liquid MGP wastes over a period of 13 years (1952 through 1965).

The weight of evidence indicates that this portion of the property was actively managed
by NWN or its predecessors as a Waste Disposal Lagoon", supporting its identification as
such.

This section of the updated report represents an improvement on the previous Phase I Site
Characterization report, but lacks detail regarding the following:

• Frequency of effluent pond clean-out operations.

• Frequency of effluent pond overflows to the Former Waste Disposal Lagoon.

• Measurements of oil or tar thickness during operations (implied by 1960 thickness
data).

• Estimates of oil or oil/water emulsion volumes.

These data are critical to estimating the volume of MGP waste which has migrated as
DNAPL to the subsurface.6

As such, MGP effluents were directed to the northern portion of the present-day
Siltronic property between 1951 and the time of MGP closure in 1956.

Review of the aerial photos (in Appendix A) shows evidence of liquid disposal to the
effluent ponds and Waste Disposal Lagoon through March of 1961. The Phase I Site

5 The American Heritage Dictionary ofthe English Language, Fourth Edition defines lagoon as "a shallow
body ofliquid waste material, as in a dump."

6 Multiple authors have identified that knowing or estimating the volume and timing of a release is critical
for evaluating the nature and extent ofDNAPL.
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Characterization Report (HAl, 2003) suggests that the Lagoon may have received
discharges throughout 1964, and the aerial photos in Appendix A suggest the presence of
liquid MGP waste in 1965. It does not appear that MGP waste disposal ceased in 1956 as
implied by this report.

Effluent overflows from the northern portion of the Siltronic site to the Willamette
River during this timeframe, if any, would likely have occurred via the ditch at the
southern end of the 400-foot wide lowland area.

Effluent overflows to the Willamette River are confirmed by review of the aerial photos
(e.g., March 1955 photo in Appendix A).

Section 3.5.1.2 - Former Depression or Excavation

Given Portland Gas & Coke's (pG&C's) waste management (i.e., storage and disposal)
practices in the Former Waste Disposal Lagoon, it is likely that this area received more
than just "tarry waste". Available company records should be included in future reports
that investigate this area. The updated report confirms that MGP waste storage and
disposal activities were being carried out by PG&C well after oil gasification operations
were shut down.

Section 3.5.1.3 - Spent Oxide/Purifier

As stated previously, it is important that the DEQ require NWN to account for the final
disposition of 34,000 cubic yards of waste (3,400 dump trucks). Given the nearly site
wide distribution of MGP waste on the Siltronic property to account for this waste as
"unknown" is unacceptable. If NWN can not account for this material it should be
assumed by the DEQ that the 34,000 cubic yards that were disposed of on Siltronic's
property by NWN were distributed over the property.

Section 3.5.2.1 - Former Western Transportation Terminal

The section also identifies potential former Western Transportation Petroleum Release(s),
based on "possible surface staining [was] noted on a 1970 aerial photograph." No other
documentation for potential releases is provided. Review of earlier aerial photographs
(August 29, 1968; April 1967) does not reveal surface staining in the area of Western
Transportation's former operations (which ceased in the mid-1950s). The photos do show
significant MGP waste management on other portions of the Siltronic property. The
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weight of evidence indicates that the "possible surface staining" noted in the 1970
photograph is likely related to MGP waste storage or disposal activities. Further
characterization ofMGP-related impacts in this area is warranted.

Section 3.5.2.2 - Olympic Pipeline

The report titled Findings Report - Groundwater and Soil Gas Investigation (CH2MHill,
1990) concluded that concentrations of Total Petroleum Hydrocarbons (TPH) and BTEX7

found in soil gas and groundwater samples were "typical of those associated with a
gasoline spill or leak" but also indicated that "the specific origin of the BTEX was not
conclusively determined from the chemical concentrations or chromatograms."

The CH2MHill report included the field laboratory sheets which documented odors or
other characteristics. Odors characteristic of "coal tar" were noted at nine of the 28
sampling locations. The samples were identified as "black and sticky" at three of the
sampling locations. These observations generally corresponded to the higher
concentrations of TPH and/or benzene which confirm the presence of MGP waste in this
area and suggest that substantial MGP impacts were present prior to the Olympic pipeline
release.

Section 3.5.2.3 - Fill Material

Regarding the section on the bank repair, MFA noted the following:

• The repair work occurred in 1998, not 2000 as stated.

• As stated in the Supplement to DEQ's Strategy Recommendation (Bridgewater,
2000), the analytical results (specifically chromatograms) indicated that the impacts
to silt were chemically more consistent with MGP waste than a petroleum product
release. This significant distinction is omitted from the HAl report.

Section 3.5.2.4 - Siltronic Operations-Related Releases

The section identifies releases of other hazardous substances in connection with
Siltronic's plant operations. However, the 1991 Weak Acid Storage Tank Leak, 1987

7 Benzene, toluene, ethylbenzene, and xylene isomers.
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Organic Wastewater Overflow, and the 1997 Caustic Rinse Water Release did not result
in a release of hazardous materials and should not be identified as such.

There is no historical or documented basis to conclude that the 1998 Pentachlorophenol
Detection in Wastewater is related to Siltronic's operations.

Siltronic's underground TCE system was utilized between 1980 and 1983, not 1981 and
1984 as reported.

Section 3.5.3 - Summary of Potential Contaminant Sources

This section attempts to limit the duration of MGP waste storage and disposal activities in
the Former Waste Disposal Lagoon to 1941-1956, which is contradicted by aerial
photographs ofNWN's operations. As discussed in the comments on Section 3.5.1.1 (pp
11-13), aerial photos indicate that MGP waste was managed in the Former Waste Disposal
Lagoon though at least 1961. Later aerial photos indicate that MGP waste was spread as
fill material over much of the site.

The duration of releases and spill associated with Siltronic's operations is constrained to
1980-1984, not 1980-1997 as reported.·

Section 3.6 - Contaminants of Interest

The "other metals" identified as COls (page 33) are previously included on page 32.
Vanadium should be included as a Cal related to MGP operations.

Section 3.7 - Potential Contaminant Pathways to the Willamette River

MFA understands that other potential contaminant pathways to other portions of the site
may exist, but are not addressed in this updated report.

Section 4 - Field Activities

MFA's previous comments as submitted to DEQ in 2003 apply to this section.
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For work completed from 2003 onward, MFA submitted samples to Specialty Analytical
of Tualatin, Oregon under chain-of-custody, not to Columbia Analytical.

MFA also submitted samples for analysis of metals by USEPA Methods 6010 and 7470.

Section 6.1.2 - Alluvial Deposits

Despite the depiction on the cross-sections, it is not clear that the silt unit is laterally
extensive. As mentioned in the previous comment regarding Section 1.3, the topography
of the upper surface of the silt suggests the potential for discontinuities in the silt unit. The
presence of the MGP DNAPL at depths exceeding 100 feet bgs is evidence that the silt
unit does not prevent downward migration of contaminants. The presence of the MGP
DNAPL at these depths absent concentrations of TCE or its degradation products (i.e.,
WS-14-125) is quantitative evidence that the mobility of the MGP DNAPL is not
impacted by the TCE release.

Section 6.2 - Hydrogeologic Setting

The introduction identifies the CRBG as one of three principal hydrogeologic zones.
Further discussion of the CRBG is missing or was omitted.

Section 6.3.4 - Subsurface Soils

With respect to cyanide, blue coloration was identified (as observed by MFA and DEQ
personnel) in soil cuttings from WS-15-85 (22 to 24 and 34.5 to 36 feet bgs) after
approximately one to three days' exposure to air. The blue coloration was associated with
soil cuttings that included layers of MGP waste-saturated wood chips. The wood chips
were found in discrete layers, suggesting they had been placed in lifts (i.e., discrete layers)
during filling activities.

However, imported fill is another potential source for the cyanide, especially since
the greatest cyanide concentrations (greater than 1,000 ppm) were identified in fill at
areas well away from the area where spent oxide was stored, and soils containing the
highest cyanide concentrations did not contain field screening evidence of the
presence ofMGP-related materials (e.g., no wood chips, spent lime, prussian blue
coloration, tar or oil). Further, the maximum total cyanide concentrations identified
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in the fill materials at the Siltronic property (up to 15,000 ppm) do not correlate with
concentrations identified in soils at the adjacent Gasco site, where cyanide impacts
likely attributable to spent oxide / gas purifier wastes have been identified at
concentrations of no greater than 518 ppm.

HAl's speculation regarding imported fill as a source of cyanide is based in part on the
spatial distribution of cyanide impacts (last sentence). Absent more detailed
documentation of the MGP waste disposal practices, the simplest interpretation (i.e., that
the location of the greatest cyanide concentrations is itself indicative of a purifier box
waste disposal area) is more likely.

Section 6.4 - Oil and Tar Observations

The text omits discussion of the MGP DNAPL impacts observed in the offshore borings
completed by MFA in 2004.

Page 62 includes the statement:

TCE, a solvent, may be expected to entrain or otherwise increase dissolution and
mobility of DNAPL in areas where commingling occurs.

The statement is misleading, inaccurate and without scientific basis. It ignores the fact that
TCE and its degradation products were not found in WS-14-125 (one of the wells
referenced above). Moreover, the assertion that TCE or its degradation products (at 0.01
0.00I% by weight) are enhancing the mobility of this DNAPL has not been supported by
any substantial evidence and is without scientific or technical basis.

The MGP DNAPL beneath the Siltronic property contains greater than 10 percent by
weight of naphthalene and significant concentrations of monoaromatic compounds (e.g.,
benzene and ethylbenzene), at concentrations 1,000-10,000 times greater than the TCE. It
is likely that the high concentrations of naphthalene and benzene in the MGP DNAPL are
facilitating the transport of toxic or carcinogenic polynuclear aromatic hydrocarbons
(PARs).

The greatest vertical DNAPL penetration appears to have occurred proximate to an
area where the silt surface is found to this (WS-15/B-1-8 area) and where the
greatest TCE concentrations are present.

The statement is incorrect. The thickest vertical accumulation of MGP DNAPL has
occurred at this location. The deepest vertical penetration has been observed in
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monitoring wells WS-14-l25 (where TCE and its degradation products are not present)
and in WS-ll-125.

With respect to the greatest TCE concentrations (reconnaissance sample WSl5-W-80;
243,000 ug/L), subsequent sampling of monitoring well WS-15-85, which is screened
across the reconnaissance sampling interval, has not duplicated this result. The quarterly
sampling data cited in Table 15 of the HAl updated report confirm this. Preliminary data
from the August 2005 sampling event indicate that TCE was not detected in WS-15-85;
previous concentrations were less that the November 2004 concentration. HAl's
characterization of the area near WS-15 as "where the greatest TCE concentrations are
present" is contradicted by the data, and is wrong.

The highest upland concentrations of TCE in groundwater continue to be found in
monitoring well samples from WS-13-69, which is within the Former Waste Disposal
Lagoon. MGP DNAPL has not been observed or measured at this location. Therefore,
there is no connection between TeE concentrations and either the penetration depth or
accumulated thickness ofMGP DNAPL.

Further, MFA identified approximately 6 feet of DNAPL _within well WS-15-85, an
85 foot deep alluvial WBZ well located further upland from the WS-1l-125 and WS
15-125 locations, within the former lowland area (McClincy, Pers. Comm., 2005).

It appears that the sentence should identify riverbank well WS-1l-l25 and WS-14-l25.
There is no WS-15-125.

Section 6.5.2.1 - Surficial Fill WBZ - Benzene

The western portion of the site should not be exclusively identified as the Olympic
Pipeline release area, since MGP wastes were also stored and disposed of throughout the
Former Waste Disposal Lagoon. Benzene is also a constituent ofMGP waste.

Section 7 - Conclusions

This section is a restatement of the executive summary. The previous comments regarding
Section 1 apply.
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Section 7.7 - Preliminary Estimation of Additional Data Needs

To the extent that the updated report is limited to examining data needs in the context of
source control related to the Willamette River, this section appears to be appropriate.
However, it should not be construed as limiting future investigation, especially given the
data gaps regarding the nature and extent of MGP DNAPL and MGP waste throughout the
Siltronic property.

Siltronic appreciates NWN's effort to expand the Phase I Site Characterization Report.
Siltronic expects that future documents will be more comprehensive in acknowledging
NWN's commitment to completing the full characterization of MGP impacts on the
Siltronic property.

Please call either of us at (971) 544-2139 if you have questions or comments.

Sincerely,

Maul Foster & Alongi, Inc.

James G.D. Peale, RG
Senior Hydrogeologist

James J. Maul, RG
President and Principal Hydrogeologist

cc: Tom McCue; Siltronic
Chris Reive; Jordan Schrader
Alan Gladstone, William Earle; Davis Rothwell Mullin Earle & Xochihua, P.c.
Bob Wyatt, Northwest Natural
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Mr. Matt McClincy
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Re: Review of Work Plan for Ambient Indoor Air Evaluation - Siltronic Corporation
Facility (Hahn and Associates, Inc., October, 2004)

Dear Matt:

On behalf of Siltronic Corporation (Siltronic), Maul Foster & Alongi, Inc. (MFA) has
reviewed the above-referenced Work Plan prepared by Hahn and Associates, Inc. (HAl)
for Northwest Natural (NWN). MFA's review is intended to address omissions and
provide technical information to facilitate or otherwise expedite NWN's performance of
the work. It should be noted that this Work Plan repeats NWN's earlier errors through
reference to inadequate and inaccurate information regarding manufactured gas plant
(MGP) wastes that were included in the Phase 1 Site Characterization Summary Report
(HAl 2003), which was previously commented upon by Siltronic and DEQ.

General Comments

1. Siltronic recently completed an evaluation of indoor air in Fab 1 consistent with
Appendix C (Indoor Ambient Air Sampling Plan) of the Final Remedial Investigation
Work Plan (MFA, 2004); the report is in process. The results indicate that benzene,
toluene, xylene isomers, and ethylbenzene (collectively, BTEX) and naphthalene were
not detected above the relevant risk-based concentrations for an occupational setting in
Fab 1. While initial discussions with HAl indicated that they do not intend to duplicate
MFA's work, MFA does not agree that the additional sampling proposed within Fab 1
will yield any new or useful data. In the interest of effectively managing resources and
limiting additional disruption to Fab 1 operations, MFA suggests that NWN not collect
the proposed Fab 1 indoor air samples.

2. In the event that DEQ determines that some additional sampling within Fab 1 is
needed to determine whether there is an indoor air impact from MGP-related waste
constituents, NWN should provide an estimate of soil and groundwater impacted by
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MGP-related constituents so that an evaluation of the proposed NWN sampling can be
done in the context of the DEQ guidance. A suggested starting point for this estimate
is the estimated extent of MGP-related wastes provided by Siltronic in its letter dated
March 25, 2004. The HAl Work Plan omits discussion or characterization of the
potential sources, mechanisms or receptors as specified in the Oregon Department of
Enviromnental Quality's (DEQ's) Risk-Based Decision-Making for Petroleum
Contaminated Sites (DEQ, 2003). For example, only two samples are sited in areas
identified as near groundwater impacted by benzene. NWN should be required to
explain how the proposed sampling locations relate to the documented or assumed
extent of its MGP-waste contaminant plume.

Specific Comments

1. Page 1, paragraph 4. HAl states "historical operations associated with oil gasification
processes at the former PG&C Gasco site have potentially resulted in MGP-related
impacts to the Siltronic site, with the area of primary interest being the approximate 400
foot wide strip of former low-lying property located immediately south of the present day
NW Natural/Siltronic property boundary." This statement grossly underestimates the
extent of Gasco wastes on Siltronic property. Clear evidence of MGP-related wastes being
managed and placed on most of Siltronic's property, and extensive non-aqueous phase
liquid (NAPL) characteristic of MGP wastes have been documented during Siltronic's
investigation of its property.

The DEQ should require NWN to show the estimated extent of MGP-related waste placed
on Siltronic's property on Figure 2 of the Work Plan.

2. Page 2, paragraph 1: The background section identifies "Siltronic operations-related
chemical releases" as potential contaminant sources. The sentence implies that operating
procedures included the intentional release of potential contaminants, which is untrue.
Siltronic suggests the following rewording for the sentence: "These potential contaminant
sources include the Olympic Pipeline that utilizes two fuel lines that traverse the Siltronic
site, placement of potential waste-containing fill on-site, and releases or spills of process
chemicals."

3. Page 2, paragraph 4: The background section states "Siltronic took samples from the
western portion of Fab 1". The statement is incomplete. As described in the MFA Indoor
Ambient Air Sampling Plan, Siltronic collected air samples from the western,
northwestem and southeastern portions of Fab 1.
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In this section, HAl references "a number of incidents" over the past 20 years supposedly
involving releases of hazardous substances to the environment. Through historical
research and extensive, careful investigation, the majority of these releases have been
thoroughly investigated and characterized, including the accidental release of TeE in
1983. HAl's Work Plan glosses over the extent of MOP-related wastes on Siltronic
property by focusing on everything but MOP-related wastes. As per the DEQ's repeated
requests, it is NWN's responsibility to fully investigate the nature and extent of those
contaminant impacts.

4. Page 2, paragraph 5. The objectives discuss potential exposure to workers but later
portions of the plan do not address permissible exposure levels (PELs) promulgated by the
Oregon Occupational Safety and Health Administration (OSHA).

5. Table 1 - The stated PQL for TCE is greater than the relevant RBC; concentrations of
TCE in air below the PQL will likely be estimated. The table does not include method
detection limits as stated in the text (page 4, paragraph 7). Also, Table 1 should include
the PELs.

The following specific comments address the sampling locations discussed on pages three
and four of the Work Plan.

6. Location #1 will be duplicative of MFA's sample. MFA suggests eliminating this
sample.

7. Sample #2 will be duplicative of MFA's sample. Furthermore, Sample #2 appears to
be in the shipping area. Operations in the area include forklift traffic; the shipping area is
often open to the loading area, which is subject to significant vehicle traffic. MFA
suggests that analytical data from this sample will not be representative of indoor air in the
context of vapor intrusion due to potential confounding factors for BTEX compounds.
MFA suggests eliminating this sample.

8. Sample #3 - the air intakes are located on the roof of the northwestern portion of Fab
1.

9. Samples #3, #8, #12, #13 and #14 are background/control samples intended to identify
ambient contributions of BTEX and other volatile organic compounds (VOCs) from
potentially upwind sources, presuming that the wind originates from south, southwest or
southeast. MFA suggests relocating sample # 12 or #13 to the western portion of the
Siltronic property to measure ambient contributions from the west or northwest.
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MFA requests that the DEQ require NWN to revise their Work Plan to reflect the new
information from the recently completed indoor air sampling conducted by MFA and in
response to the preceding comments. Additionally, as stated in DEQ's letter dated March
12,2004, to Mr. Bob Wyatt, NWN was requested "to design and implement an assessment
of the indoor air exposure pathway for VOCs associated with manufactured gas plant
wastes at the Siltronic site." DEQ should require NWN to design and implement a plan
based on an accurate depiction of those MGP-related wastes.

Please call either of us at (971) 544-2139 if you have questions or comments.

Sincerely,

~~: FOD~gi, Inc.

-r> y --.."
James G.D. Peale, RG
Senior Hydrogeologist

~.;;.,~~ . ==-"1
------- r--

.f:o<"-.
James J. Maul, RG
President and Principal Hydrogeologist

cc: Tom McCue; Siltronic
Chris Reive; Jordan Schrader
Alan Gladstone, William Earle; Davis Rothwell Mullin Earle & Xochihua, P.C.
Bob Wyatt, Northwest Natural

L\Projects\8128.0 J Wacker Siltronic\08 Remediallnvestigation\DEQ Communications\lf - response to HAl rASP.doc·
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August 2, 2007

0-61M-107030/Phase 69rr2

Tom Roick
Project Manager, Cleanup & Portland Harbor
Oregon Department of Environmental Quality
2020 SW 4th Ave, Suite 400
Portland, Oregon 97201-4987

Dear Mr. Roick:

Re: Stage 1 Source Control Evaluation
Task 3 Groundwater Monitoring Modification to Scope
RP - Portland Site

On behalf of SLLI, AMEC Earth & Environmental, Inc. (AMEC) is submitting this proposed
modification to the scope of work presented in the Oregon Department of Environmental Quality
(DEQ)-approved Final Stage 1 Source Control Evaluation Work Plan (Stage 1 SCE WP) dated
October 31, 2005. SLLI respectfully requests DEQ's timely response, as this proposed
modification affects field work scheduled to begin at the Arkema, Inc. (Arkema) , BNSF Railway
Company (BNSF), and Siltronic Corporation (Siltronic) properties in early September 2007.

The proposed modification to the scope of work presented in the Stage 1 SCE WP only affects
the scope of Task 3 (Groundwater Monitoring). The modification includes sampling of
monitoring well cluster RP-24 and the addition of analytical parameters to the groundwater
monitoring program.

Stage 1 SCE Task 3 Groundwater Monitoring

SLLI proposes to modify the Stage 1 SCE WP to include the collection of groundwater samples
from the Stage 2 SCE monitoring well cluster RP-24 located on the Siltronic riverbank as shown
on revised Figure 10. This monitoring well cluster was not installed until October 2006 and,
therefore, was not included in the Stage 1 SCE WP dated October 31,2005. Sampling this
monitoring well cluster will assist in the evaluation of the data quality objectives outlined in the
Stage 1 SCE WP.

To allow for improved comparability between the Stage 1 SCE Groundwater Monitoring Event
and other recent Site-wide groundwater monitoring events (l.e., Summer 2006 and Spring 2007
Groundwater Monitoring Events), SLLI proposes to add the following parameters to the Task 3
Groundwater Monitoring Event:

• Dissolved organic carbon (DOC) by United States Environmental Protection Agency (EPA)
Method 415.1;

Total suspended solids (TSS) by EPA Method 160.2;

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com

K:11 00001107001107031Phase 69 Source Control
EvaluationlStage 1 SCE WPIStage 1 Task 3 Mod

to Scope. doc
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Oregon Department of Environmental Quality
RP - Portland Site
Stage 1 Source Control Evaluation - Task 3 Modification to Scope

• Total dissolved solids (TDS) by EPA Method 160.1;

Ethane, ethene, and carbon dioxide by RSK 175; and

Additional total and dissolved metals to include antimony, barium, beryllium, boron, cobalt,
molybdenum, selenium, silicon, silver, and titanium by EPA Methods 6010B/6020/7470A.

SLLI also proposes to modify the testing method for pesticides from gas chromatography with
electron capture detection (GC/ECD) using EPA Method 8081A to analysis by High Resolution
Gas Chromatography/High Resolution Mass Spectrometer (HRGC/HRMS) using Axys
Analytical Services standard operating procedure, as has been done in the Portland Harbor
Superfund Site program.

The remainder of the Stage 1 SCE scope of work will be unchanged.

If you have any questions or concerns, please do not hesitate to contact Roger Gresh or Christy
Johnson at (503) 639-3400.

Sincerely,

AMEC Earth & Environmental, Inc.

~~
Roger T. Gresh, P.G.
Project Manager

CJ/lp

Attachments: Figure 10 Proposed Groundwater Monitoring Well Locations

c: S. Dearden, sanofi-aventis US, Inc.
R. Ferguson, SLLI
J. Benedict, CHBH&L
M. Kent, DEQ

Project No.: 0-61M-107030/Phase 69iT2
K:11 00001107001107031Phase 69 Source Control
EvaluationlSlage 1 SeE WPIStage 1 Task 3 Mod to Scope. doc

8/2/07 Page 2
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Groundwater Sampling Location and Designation

Proposed Monitoring W ell Cluster Location

Stage 1 SCE Monitoring Location

Tax Lot Bounda ry & Existing Features
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Ex istin g Piping Features

NOTE: SLLI currently does not have access fromArkerna, Inc.
to collect groundwater samples fromLots 3 & 4. 1" = 400'

400',
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ameAMEC Earth & Environmental
7376 SW. Durham Road
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ATTACHMENT A

Figure 1

"',

Project No.: 0-61M-107030/Phase 43
K:11 000011070011 07031Phase 43 Groundwater Monitoring12006 8/7/06
Winter EventlTech MemolWinter 2006 Gw Data Submittal.Doc
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Railroad Tracks

Tax Lot Boun dary & Existing Features

Surface Water Features

Existing Piping Features

Winte r 2006 Groundwater Monitoring
Location and Designation

Existing Monitoring Well Location and
Designation

LEGEND

-------- +------ -+

o

350'

I
0' 175' 525'

~_~~I
1" =350'

!- --, --!DATUM:

CHK'DBY:

CB

3

0-61M-10703-0 P-43

PROJECT NO:

REV. NO.:

FIGURE No.

DATE:

AUGUST 2006

RP - PORTLAND SITE

WINTER 2006
GROUNDWATER MONITORING LOCATIONS

NAD83 TITLE:

1" =350'

PROJECTION:

OR SP N. In! Ft.

DWN BY: PROJECT:

DD/BRJ

SCALE:arne

SLLI

AMEC Earth & Environmental
7376 S.W. Durham Road

Portland, OR. U.S.A. 97224

CLIENT:
NOTE: THIS DRAWING SHOULD BE READ IN CONJUNCTION
WITH THE AMEC EARTH & ENVIRONMENTAL, INC, WINTER
2006 GROUNDWATER MONITORING DATA SUBMITIAL
DATED AUGUST 7, 2006 .

K:\10000\ 10700\ 1070 3\Phose 43 Ground wat er Monito ring\2006 Winter Event\Tech Memo\A - Figure\Figure 1 Winter 2006 GW Monitoring Locotions 0606 .dwg - Layout 1 - Aug. 08. 2006 1:25pm - doug.dovis
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Groundwater Sampling Field Forms

Project No.: 0-61M-107030/Phase 43
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AMEC Earth & Environmental, Inc.

GROUNDWATER
SAMPLING FIELD FORMamecfJ

PIO ( pm)
%LEL Background:

Date/Time of Measureme t:
Depth Well Bottom (TOC - ft.):
Depth to Water Level (TOC - ft.):
Depth to Free Product (TOC - ft.):
Calculated Column Height (ft.):

Project Name: 2006 Winter GW Event

Project #: 0-61 M-10703-0 P 43

Monitoring/Sampfing Date:

PID Calibration Standard: isobutylene
PID Calibration Date:

Depth to Water Measuring Tech ique: JP.
Detection Method of Free Product: Ill'

Circle One
3" = 0.37
12" =5,88

Casing Diameter (in.):
Quantity of Free Product Collected (gaL): A

/ NA I Needs Repairs / Repaired
/ NA / Needs Repairs I Re aired
/ NA / Needs Repairs l'Replaced

Observation of DNAPL:
Specific Turbidity Dissolved

Conductivity Oxygen
(mg/L)
d_

Method of Collecting Free Product:

epairs:

Sample Bottles
10· (total) (size)

Casing Volume
Volumes Purged

(#) (liters)

Obsevation of sheen or LNAPL: A

Casing (circle one):
Casin Condition:

Date Sampled:

Paint Condition:
Cap Condition:

Recommended Well

~~~
Chain-of-Custody #s:
Time Sampled:

All samples were immediately placed into a cooler and packed with tce or "Blue Ice", unless otherwise noted: YES I NO

Field Observations/Notes of SalJ1pling Event: -....v.IJ.Itl:.qa"-L....JJ....L1......J.l!.c:::~ ~ -11

CERTIFICATION stA.TEMENT

PAGE 1 OF 2

Date Signed:Sampler Signature:

K:10703\Forms\ Groundwater Sample Forrn.xls I RP form pg 1

By signing below, the listed AMEC sampler states that the inforrnati provided on this page is accurate.
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i

ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 Phase 43

SAMPLING FJELD FORM Monitoring/Sampling Date: :;/r",!"€!i
Monitoring Well io.~erdPersonnel: L- I II'ftIIJL (Z.. f ncr:"';11,"'- J-I J I ,-

~ -':A;}i:J~' :'~~LtJ'f;A¥~;,t;~~~fu~''p.~Bd.ING i~FO~~~JJa;lE~¥~;": -! :,;~,~>L'~;:;:;;;:'",,; I

Casing Volume Water. Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (rns) (NTUs) (mg/L) (mV) 23:59)

,
'i~~;~1 :'\f: it;1~' h"; . ,~~~~~,<" ~:. ";,,, , .. , ". .,!:"/\~i/ ..~·:~i

Recommended Well Repairs/Additional Notes:

_~l"AT';;'"
,y'.-,' ','!:E."···.'i;.,..;'.i!~~

[G5\;{'·· ." ..... ;';~
Date Sampled: . AdditjonaIC'h-;i~':~f-CustOdY #5:·"··' .. · ,+ ...,."

Time Sampled: I
Sample Bottles Preservative Destination' Sample Analytical. Parameters

10 (total) (size) Laboratory Transporter
:-0)..

~3~-o\. 2 1 L None STL-Seattle courier 8081A
2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C

3 40ml HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier .. NWTPH-Dx
2 1 L None STL-Sacram courier dioxins/fu rans 1613
1 SOOm! Nitric Acid STL-Seattle courier Total 7470/6DOO/7000

....V 1 500 ml Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000
1 1 L None Test America courier 405.1/310.1/300
1 500 ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAOH +Zn STL-Seattle courier 376.2

3 40 ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty

,j), 12G..1 .f ....,(t .r ?i"~ II\. . 1.'1. I srn "110) ."

-.¥ t ,.·q"...,.,1 MWf., v ~11rn / V .l/J-hlk/ f'11ca.¥, I N\ lOf\:at1\Q:flI ~v u"J 1;l' • ~¥

Field Observations/Notes of Sampling Event:

"
CERTJFICATIO~ STATEMENT,'.

By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sampler (Print): Lift ~r-Ju.- Sampler Signature:r£-~ ~L Date Signed: "< J-?ddfJJ
v'

RP GIN Sarnplin9 Field Form

II " I I 11,11 1\ I' 1Ia\ rn II '111\11

PAGE 2 OF 2

III I I
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Circle One
3":::: 0.37
12":::: 5.88

::::

/ NA / Needs Repairs! Repaired

! NA / Needs Repairs / Replaced
INA! Needs Repairs! Repaired

Project Name: 2006 Winter GW Event

Project #: 0-61M-10703-0 P 43

Monitoring/Sampling Date:

Destination
Laboratory

Weather Conditions:
1-.t Field Personnel: L.

AMEC Earth & Environmental, Inc.

GROUNDWATER·
SAMPLING FIELD FORM

Sample Bottles
10 (total) (size)

amec6

Casing Volume Water
Volumes Purged Temperature

(#) (liters) (degree C)

Depth to Water Level (TOC - ft.):

Obsevation of sheen or LNAPL: r;-

Casing Diameter (in.): ~

Depth Well Bottom (TOC - ft.):

PIO (ppm)

Calculated Column Height (ft.):

Quantity of Free Product Collected (gaL): Itt:

%LEL Background:

DatelTime of Measurement: ? 7

Depth to Free Product (TOC - ft.):

Total Purged ::::

Date Sampled: ~-

Time Sampled: LOLl
Chain-of-Custody #5:

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Field Observati 0ns/N 0 te5 of Sam pHn9 Event: --IJ.-r,n,fIt-~:.d:tt4-A:-:UI..Ll..t:4.~~::....k::L(,l..::vCLlL,o'!;:14'--a..tL.,Of;l---I

CERTIFICATION STATEMENT
By signing below, the listed AMEC sampler states that the informatio provided on this page is accurate.

Sa 0 P jnt -_ ~L-.I6A (juptf--. Sampler Signature' Date Signed: 3/'-'!/~ft
K:10703\Forms\ Groundwater Sample Fonn.xls J RP form pg 1 PAGE 1 OF 2
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amecfJ
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER 'Project #: 0.:.61 M:1 070:3-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 3!2..L//Dl"
Monitoring WeIIID: P.P-Ol-?t] Wield Personnel: c- ~TlYii-..'1:J ~~"l'J1 {(. tvJrf'NJ • / ~Ui"L'

~'~ i~1 ":':"'~F ···.. J'.~'~~~~1~:.&~~~l3iGci/D*TA7~:V¥~:t&'~uiji3;'NG I~U~QRiM.~~lq~f~~~:·':!i:~;~L::<'- ..': ~fi ..' ",,,,' . ··:.5~

.".,~" ''''';';''
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S,U.) (ms) (NTUs) (mg/L) (mV) 23:59)

~. f'I ra.N 5' ,,,:¥~ 345 rl.av- 'S.lt./ ,o,l;l..3 'D3~
i.o.,b 1~,O~ 5. '::J-~ ~e, 5 V ~J1-/ P.dl (0 /O?,+-

"ll.Oufu - #,.QF .....~~ c:,_.... f,l"
"(Y.{ u""r -d'-a.. - .d.

r .J

~;~:k~t!"";::,w.q~WJml'i$r4i,;. ."
~,.....""

.~.. .. ;.< . .,;.,·',li·!

Recommended Well Repairs/Additional Notes:

~1~z.'W~\!~lt~~t~if)DATAi\f~.':··W,·
Date Sam~led:'~>~') '{)t.q . Additi~~,~;cCh~j~~;f-C~~:d'~'#;':'" .. ' ,.'."'U"

Time Sampled: tOt.,[5 I
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory Transporter

\.D 1';l.4 I 2 1 L None STL-Seattle courier 8081A
2 1 L None STL -Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C

.3 40 ml HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None .STL-Sacram courier dioxins/furans 1613
1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500 mJ Nitric Acid STL-Sacram courier Dissolved 7470/600017000
1 1 L None Test America courier 405.1/310.1/300

1 500 ml Sulfuric Acio STL-SeattJe courier 415.1/410.4/350.1/351.12

1 250 NAOH +Zn STL-Seattle courier 376.2
3 40ml HCL STl-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfate/Qfthepl i05pneft:ls/alkalinty.,. l.{rJmt- ~ (Auf OIC- "V • ( £),.J t:iJ 'iA4-:

""'"
V \ It<)MI M:l11t, - .,1 s: ~ ~/- S/YlOtU'</' I.

~V I ~l A J...A')t;
r

...a~.Aw1 / -' Iii "J:..~JJL .I II rs» III
l £.1

Field Observations/Notes of Samp,ling Event:
\...Q l')..-.eD - ~ - \..{01Yl1 -vIA -\\' ()Q\ ...A'\l:

CERTIFICATION 5TATEMENT

By signing below, the listed AMEC sampler states that the informatiOj provided on this page is accurate.

Sampler (Print): Ll'7A (-rr..a:J7t:-samPler·SignaturEtff~ d.p d... Date Signed: d2/..;f«t,
v

RP GW Sampling Field Form PAGE 2 OF 2

:11 '," 1

SCOEPA00013229
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Casing (circle one): Stainless Steel Carbon Steel PVC Other:

Circle One
3" =0.37
12" =5.88

=

Weather Conditions:
~~m7~~~~~~~~

Field Personnel:

AMEC Earth & Environmental, Inc. Project Name:
GROUNDWATER ~~-------------I

SAMPLING FIELD FORMame&

Casing Volume
Volumes Purged

(#) (liters)

Obsevation of sheen or LNAPL:
Ouantity of Free Product Collected (gaL):
Casing Diameter (in.):
Calculated Column Height (ft.):
Depth to Free Product (TOC - ft.):

%LEL Background:

PID (ppm) Background:

Depth Well Bottom (TOC - ft.):
Depth to Water Level TOC - ft.}:

Daterrime of Measurement:

lnstrument Type & Number:

Total Purged =

Instrument Calibration Date & Time:

Ferrous Iron (ppm):
purge Method (circle one):

PAGE 1 OF2

C sampler states that the information provided on this page is accurate. (

Date signed:;;(z;:. eb

iler Poly Bailer
Peristaltic Pump Other: ~Ca.

Analytical Parameters

Casing Condition: OK / NA / Needs Repairs / Repaired Lock Condition: OK / NA / Needs Repairs / Replaced
Cap Condition: OK / NA / Needs Repairs / Repaired Inner Casing Condition: OK / NA / Needs Repairs / Repaired
Paint Condition: OK / NA / Needs Repairs / Repaired Monument Condition: OK / NA / Needs Repairs / Repaired
Recommended Well Re airs:

~~:";';:'l:...=;:.::"::':"---".-...,.......=-c----,-,,,..,....,......,,....,~~~,.,...-,-

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted'

Sa

Field Observations/Notes of Sam piing Event:.p~a..~U1.f!J.Lj~H~~~e.a~;.JL~~U!!~=..("I~~r4A~

SCOEPA00013230
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PAGE 2 OF 2RP GW Sampling Fietd r-orm

ameeO
AMEC Earth & Environmental, IRC. Project Name: 2006 Winter GW ~~ent

GROUNDWATER Project #: 0-61 M-10703-0 Prys'Se 43

SAMPLING FIELD FORM Monitoring/Sampling Date: /

i;~i;,~,"IID ~".,,_~":=~:\~~ihciRGINtS INF~~ilEi~'~,"< y/ ," .~:";{
Casing Volume Water Water Specific Turbidity Dissolved / ORP Time

Volumes Purged Temperature pH Conductivity Oxygen/ (0:00 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L)! (mV) 23:59)

/
/

I
/

v
/

/
/

/
/

'/
/

/
. /

~.'·;":'''''··~·'~'.WJM~~~~g~ifdN,····, ".)~
:cr•.•:;:,,:,'· ~.:, .•.•\.:j:',,;,~

:~::;:.;,:,:,,:;, ':0""":':, .
Reco.mmended Well Repairs/Additional Notes: / 1 /

{ y

'-""
..

~'~;''''.' ;~',~:~~' '.';b: ~%Kl:';~lf~
'Date sampi~~':' Additiona;'2~~i -Of-Custody #~~N·i(jATA~.}:: -

Time Sampled: I I
Sample Bottles Preservative ~~ination Sample Analytical Parameters

ID (total) (size) boratory Transporter
2 1 L None ,STL-Seattle courier 8081A
2 1 L None V STL-Seattle courier 8151A
2 1 L None / STL-SeatUe courier 8270C
3 40m! HcL / STL-Seattle courier 8260B

2 1 L HeLl STL-Seattle courier NWTPH-Dx
2 1 L Nop(e STL-S9crani courier dioxins/furans 1613
1 500 ml Nit¢Acid STL-Seattle courier Total 7470/6000/7000
1 500 ml Nifric Acid STL-Sacram .. courier Dissolved 7470/6000/7000
1. 1 L / None Test America courier 405.1/310.1/300
1 500 ml VSulfuric Acid STL-SeattJe courier 415.1/410.4/350,1/351.12
1 250/ NAOH + Zn STL-Seattle courier 376.2
3 40fil HCL STL-Seattle courier RSK 175
1 ,AL None STL-SeattJe courier chiaridelsulfatelorthoph osphorus/al kalinty

V

/
/

Field Ob~ations/Notesof Sampling Event:

/" CERTIFICATION STAnMENT /)

By/signing b.eIOW, the listed AMEC sampler states that theinfor~~3~~~ page is ~~~~r~te.

Sampler (Print): Sampler SignaturEY yl'V t- 't1/?Date Signed:

- ( J
,II I, \

SCOEPA00013231
'Ii " II I ','II' 111\I'~,---~""---'---Tl:TII"""'TT"1ll1---------1'Il1'1«1I1'I1'IIVlI'I:Tl1111111 I I I \'



Quantity of Free Product Collected (gaL): NoA..<1

NA I Needs Repairs I Replaced
I A Needs Repairs I Repaired
I N I Needs Repairs I Repaired

Project Name:

Destination
Laboratory

'QQ.>

"

o
j.

- (

Sample Bottles Preservative
10 (total) (size)

ame~

Casing Volume
Volumes Purged

(#) (liters)

Obsevation of sheen or LNAPL: .J..

Depth to Water Level (TOC • ft.):

Casing Diameter (in.): 2."

Depth to Free Product (TOC - ft.): N A

%LEL Background:

Calculated Column Height (ft.): -

Total Purged = .I~

Depth Well Bottom (TOC - ft.):

PIO (p m)

Instrument Ty e & Number:
Ferrous Iron (ppm):

Date/Time of Measurement:

Instrument Calibration Date & Tlrne:

Date Sampled:
Time Sampled: ..Je
Chain-of-Custody #s:

. Purge Method (circle one):

CERTIFfCATION STA:TEMENT
By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sampler Signature:

K:10703\Forms\ Groundwater Sample Form.xls ? RP form pg 1

Date Signed: 3 :z.."l ot;

PAGE 1 OF 2
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ameeO
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-l 0703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 3/":I..'-I//)6
Monitoring Well 10: ~p-ot-SS IField Personnel: J .f-~sio, L. G(o~..t. . B. JVlcG-if(,GuJd-J

~
,;,,:,u';. ~~~~~B~T:A~&.~W~nvp~~.G(N.G IN'FbRiM~li~N~~~·~:;~~~;~~~~:'~···;: .. ':":;<~~ ,~:'i~' :': .. ;

Casing Volume Water Water. Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00·-

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

O.1d. AIrI..l<

~~16J]JJ~;-l1;i'( ~..
.".:.:. '.

..;:,..:'

Recommended Well Repairs/Additional Notes:

_i·F,JeAT/.;;" .~
Time Sampled: 11'20 I

Sample Bottles Preservative Destination Sample Analytical Parameters 11....
10 (total) (size) Laboratory Transporter .OJ

.; 13·01 2 1 L None STL-Seattle courier 8081A I '1S~
2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C
3 40ml HCL STL-Seattle courier 8260B
2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STL"Sacram courier dioxins/furans 1613
1 500ml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500 ml Nitric Acid STL-Sacram courier Dissolved'7470/6000/7000
1 1 L None Test America courier 405.1/310.1/300
1 500ml Sulfuric Acid STL-Seattle courier 415,1/410.4/350.1/351.12

1 250 NAOH +Zn STL-Seattle courier 376.2
3 40 ml HGL STL-Seattle courier RSK 175
1 1 L None STL-Seatffe courier chloride/sulfate/orthophosphorus/alkalinty

'1 . 'iOJt4 T5·P U ll1 ok ~ Sh'"l).c. 't'of~

I ~'5-.11 l""I!'U~ ~{~Jfll'k r Q.L. J. Pl~~ <.O\.t""+t ...h
....:" ~ ~l A " .....,e. ... -r.lLJtArY"'\ J/ t1 )J7r·,~I/J/~l-l.t'\l ,,~_.r>. i ""

Field Observations/Notes of Sampling Event: •
.. CERTIFICATION STATEMENT

By signing below, the listed AMEC sampler states that the informationrr: ~n this page is accurate,

Sampler (Print) Jc::x2.. J='Q.S'li .'o Sampler Signature: ILo ,~ Date Signed: 3/z.."Itp6
/

RP GW Sampling Field Form

II II I \ illl i 1\ II liUI '1111:11' III ill, " II' ,.

PAGE 2 OF 2
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ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: "3 It""1/00
Monitoring WeIlID: KP- 01- 5:/ [Field Personnel: b'~ lAtZf' 1" \J0,c- ;t::::i)et:::.... I

%LEL Background: -NA-, !n well Casing: MO<- PID Calibration Date: -:z., 12,:::tf~ lJ2
DatelTime of Measurement: g/~11DC / I-;).o'f} Depth to Water Measuring Technique:
Depth WE,l1l Bottom (TOC - ft.): ~ I Detection Method of Free Product:
Depth to Water Level (TOC - ft.): ,,:2.5. IG Conversions Factors (casing dia. == gallons/linear ft.)
Depth to Free Product (TOC - ft.): 1\ / 11 0.75" =0.02 1" =0.04 2" == 0.17
Calculated Column Height (ft.): 4" == 0.66 6" = 1.47 8" == 2.61
Casing Diameter (in.): ::;1- Three Well Purge Volumes (gallons) == 3 x
Quantity of Free Product Collected (gal.): A/A Method of Collecting Free Product:
Obsevation of sheen or LNAPL: /VA [Observation of DNAPL:

Circle One
3" == 0.37
12" == 5.88

ORPCasing Volume Water Water s~p~ecific Turbidity DiS.solved
Volumes Purged Temperature pH Con l' ity Oxygen

. (#) (liters) (degree C) {S.U.)".fA; (NTUs) (mg/L)

,

Time
(0:00 -

(mV) 23:59)
'If). I /"2A:r1

Total Purged'" Purge Pumping Rate (approx. Um): 4-r;r) tMJl../~ Well Yield: fl1gB / Moderate / Low
Purge Method (circle one): PVC Bailer I Poly Bailer I SS Bailer / Peristalic Pomp I Grunfos Pump rOther ::: f1t ,.0J L..t1~

Ferrous Iron (ppm): Decontamination Method: fJ fA
Instrument Type & Number: -.if ~'3 YSI Water Disposal: LP ta5~

_.APProX.Pu~~~~~~keOePth:~

Casing Condition: K/ NA / Needs Repairs I Repaired rtOck Condition: (OK / NA / Needs Repairs / Replaced
Cap Condition: ~ / NA / Needs Repairs / Repaired Inner Casing Condition:~/NA / Needs Repairs / Repaired
Paint C.ondition: K ~ NA I Needs Repairs I Repaired Monument Condition: ~ NA / Needs Repairs / Repaired

Recommended W=e.=..;/.;"./Rl:;:.,:;.,epi:,-=a:::.jr~s~: ~~-:--,.....".,-:o=~",..,....,---.,..,.,......."."...".,......,=

IIL::~ -; ":,;;;~'!;~,ffiF~,~;ML~~;\:\;,iW~;;1;~;~;\&.Ml!~iMR~R~~'~1~1E~t,_."" '~ff;YlDptTA ,;, ,~:",::'; ...;:~;";.. ':;., ... :'. "c~." ' ..':".J!{m
Date Sampled: 8/?-r j().6 IQAlQC Sample (circle one): YES~ IWater Chemistry Sample:(~ I NO
Time Sampled: {;J..;;O ISampling Method (circle one): SS Bailer Poly Bailer Grunfos Pump
Chain-or-Custody #s: .L.'~ A rA -nI;" Teflon Bailer Peristaltic Pump Other' "-. fl V4P~

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

\J U

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Field Observations/Notes of Sampling Event: rlh!J4? - A" r4 ;.LM"r.~~ lt1J -",., All~ J...
Ilr,·At... .J." 1'J'.Jr ''Je .,(/ ~ ~C ..... 6'1-1 ~ ".r

.., () .V CERTIFICATIONsTA.rtMENT

By sighlng below, the listed AMEC sampler states that the inform:~'provided onjf1is page":~/accurate. . ?;1 ~/0.
A? A _/l,/J_ 1 •.1l ,I 1 .~ /I A"'/ ~ "7 ~ fink

Sarp,pJ~ 'F?rint)· ./ lrXIf/7 Sampler Signature: f/fr' ( / PVVf1 Date Signed: (/1 o

K:10703\Forms\ Groundwater Sample Fon1l.XIS i RP fOfTT1 pg 1 t ~ ( ) PAGE 1 OF 2

SCOEPA00013234



ame~
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date:

/ :Monitoring Well 10: ~eld Personnel:

~r;:,o··":~~IJi~~CtiiD,~TA'&)Wl~~~·.~ItJ)I~#iNGIN·'F()~M1.i.[(~~r,i\l~f'(~5i. "":.. .." c-<:_,. ".' .:

Casing Volume Water Water Specific Turbidity Dissolved ORP / Time
Volumes Purged Temperature pH Conductivity Oxygen / (0:00-

(#) (liters) (degree C) (S.U.) (rns) (NTUs) (mg/L) (r;rrV) 23:59)

/
1/

/
/

/
/

/

/
/

/
/

/

/

Time Sampled: I I V
Sample Bottles Pr~tive

JD (total) (size) /
2 1 L t)fone
2 1 L ".None
2 1 L / None
3 40ml / HCL
2 1 L V HCL
2 1 L I None
1 500 ph! Nitric Acid
1 509' ml Nitric Acid
1 ;1 L None
1 ,..000 ml Sulfuric Acid
1 I 250 NAOH +Zn
3/ 40 ml HCL
J 1 L None

/
v

/

Destination
Laboratory

STL-Seattle
STL-SeattJe
STL-Seattle
STL-Seattle

STL-Seattle
STL-Sacram
STL-Seattle
STL-Sacram
Test America
STL-Seattle
STL-Seattle
STL-Seattle
SiL-SeattJe

Sample
Transporter

courier
courier
courier
courier

courier
courier
courier
courier
courier
courier
courier
courier
courier

Analytical Parameters

8081A
8151A
8270C
82608

NWTPH-Dx
dioxins/furans 1613

Total 7470/6000/7000
Dissolved 7.470/6000/7000

405.1/310.1/300
415.1/410.4/350.1/351.12

376.2
RSK 175

chloride/sulfate/orthophosphorus/alkalinty

FieirservationS1Notes of Sampling Event:-------------------------t

;.... CERTIFICATiOfN'SJAyEMENT

By signing below, the listed AMEC sampler states that the info;~vn'on p1de~hjS pa.g,~_i~ accurate. '/;

, ";r-/7 /A'AA .. .""2 .,., J-¥1
Sampler (Print): Sampler SignayJ u (/ 4/'" V V' Date Signed:.7. ;,;,rrOt7

( v {/ J I

RP GW Sampling Field Form PAGE 2 OF ?

III1II iii I, II IIIill I i ,II I, I I ..-
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ame~
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-1 0703-0 P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 3/'1'-1106
Monitoring Well 10: ~p-o{-6~· IField Personnel: J.Fa.5S //J S . JA..:.6.i II ..... ...I.J I.. • t... G-Io~o.k
Start Time: II"" ..Conditions: p",,~Cl.,.J.v, Shou- tx Approx' Air Temp (FI: 500 F

~L~?ltli\i ... :~~ijm'~'lill~<.i INF()~f<r16N:1.":~·:!i!("·:· .....:':i£,}'; ",'1
PIO (ppm) Background: 0·0 In well Casing: 0.0 Plo Calibration Standard: isobutylene
%LEL Background: .... In well Casing; .., PID Calibration Date: 30C'1 ~/"-"'/o,
Date/Time of Measurement: 2 f"J.' .f n;' f g:V) Depth to Water Measuring Technique: So {(..,-sf
Depth Well Bottom (TOC - ft.): t:7~ Detection Method of Free Product: ..vA
Depth to Water Level (TOC - ft.): '2 l.l.c;..v Conversions Factors (casing dia. = gallons/linear ft.) Circle One -r
Depth to Free Product (TOC - ft.): - 0,75" =0.02 1" = 0.04 2" = 0.17 3" =0.37
Calculated Column Height (ft.): ,vA 4" =0.66 6" = 1.47 8" = 2.61 12" =5,88
Casing Diameter (in.): Three WeIiPurge Volumes (gallons) =3 x

i
'2." = !

Quantity of Free Product Collected (gal.): ivA Method of Collecting Free Product: N:A
Obsevatiori of sheen or LNAPL: lVo..,~ [Observation of DNAPL: A;toAl(

Casing Volume Water Water Specific Turbidity Dissotved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 - tlTlA,.

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

~(") /:l.If. 6.oj "'~:;;J..I -- O.&t3 13i\" /I~'1_6 I'), 05 c;.9Lf 4606 - 0.73 141·6 11.'f'~

i.'l.. 1-1 .Cfh S ·C(l1 l{~1.S - o ~~ III I.' Jlc,u ~1I.Cf;

lJO i~..l15. ~ .G',.. U6Sl. - (")."2.¥ 11.Ib..D ,'S'.si'
t·.1j J f.q3 t;.~~ qf:,S.s - ~.~n. IJ'l.) ;::l.n1.. ':l'f. 'l'J

~p. . • ..It --- "" ....""0' L1/'T"UIt

I
~. -......

Total Purged = l,.,.'i Purge Pumping Rate (approx. Um): O."f LIMiN Well Yield: High / Moderate / Low
Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer / Peristallc Pump / Grunfos Pump f Other = IJl4f V41vL
Ferrous Iron (ppm): tJ·n Decontamination Method: A '~IWO)( n f .,..(~.
Instrument Type & Number: YSI Water Disposal: RP -W5 F lJr-v/tll

~~~n~~ke<~~p"th.
~ ~i:i:;..-.",',;C ..;w,

Casing (circle one: Stainless Steel Carbon Steel VC Other:
Casing Condition: m NA / Needs Repairs / Repaired~k Condition: OK /f;jJ:;) Needs Repairs / Replaced
Cap Condition: (01 NA / Needs Repairs / Repaired Inner Casing Condition: OJ~./(NIY/ Needs Repairs f Repaired
Paint Condition: (rn 1 NA / Needs Repairs / Repaired Monument Condition: PKJ NA f Needs Repairs / Repaired
Recommended Well Repairs: .

~f.'~t:;;i~{Wt~Jf(;;,[(~t;j{il~:!iii;i;:~J.i~~;t~~~,M:~:~1N~iiNi~;~~t1Y.~~:~li~TA ,;', ;:;;,: ,;.,c"::~;;~\!,~,~' i,:";,:::'.>\i';:j/?,":i[, ,·'Dbi,':U
Date Sampled:. ?J/)..'1/tJrJ IQNQC Sample (circle one): YES /(NOj \Water Chemistry Sample! YES)NO
Time Sampled: I Cl\,.s [Sarnplinq Method (circle one): SS'"BaiJer Poly Bailer Grunf0SJ5ump
Chain-of-Custody #$: Teflon Bailer Peristaltic Pump Other: nLN1.1 V41""

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

/;, rU...nf <;~ \"t..Jk

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES/NO

Field Observations/Notes of Sampling Event:

CERTIFfCATrON STATEMENT
By signing below. the listed AMEC sampler states that 'he informall0Q:Vi ~ed on this page is accurate.

'" J F~( I ..,.,I\l!. J • Date Signed: '3/:z.4/b6Sarp,pJ~.CP..J'jntj;. "\<e, 9e.. Il) Sampler Signature: , ...
-,

{K:10703\Forms\ Gro dwater Sample Forrn.xls ! RP form pg 1 PAGE 1 OF 2

SCOEPA00013236



amecfJ
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703"0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 3/J-4/ot,
Monitoring Welt 10: R. P-O l - 6 5 IField Personnel: J. E~S5"D L e.-fb-.l..tk R. JIl~.l.., ~ fI- ,L1. ,

~,:~wt~~~t~'~P~TA'~W~{~L(;~?:iiRG'lriG Ir;H~o~I!~,~f:[{~:):;':;_'(' . ::. ,: :;",~:, '" ':'co:;;, ".'. ~~;; -, .:'1i';:?\~:,:''.' ,,' '"
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

-/
<; ".-

------ ------
~

.--.._----
'-~. "

-;:::/-- .;>~ .........

-------- .>: ?'

----------
-~»>..

_---:-~------.--:;;;:;;:--- ~ --
..-..,.~;.... '. -'-

"

..,/.-;>.- "~

»>
.« ~--.....

t----.

~ ----.-'
..

. '-- :~,~:.i~""';"i-_~;E5.i~b'lmt(jbJt;;~·· .< ,..',; :;';:':~

. ~~\t:j?': 'w,."" "..._., b •.• ,_ . ..:;,:;.
." '."':

Recommended Well Repairs/Additional Notes:

_'\r~~9:~'IDAiA':~;~
Time Sampled: / '2 r~- I

Sample Bottles Preservative Destination Sample Analytical Parameters
ID (total) (size) Laboratory Transporter

? [1.1-01 2 1 L None STL-Seattle courier BOBiA
2 1 L None Sn-SeatNe courier 8151A
2 1 L None STl-Seattle courier 8270C
3 40 ml HCL STL-Seattle courier 8260B

I 2 1 L HCL STL-Seattle courier NWTPH-DxI

2 1 L None STL-Sacram courier dioxins/furans 1613
1 500ml Nitric Acid STL-Seattre courier Total 7470/6000/7000
1 500ml Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000
1 1 L None Test America courier 405.1/310.1/300
1 500 ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAOH +Zn STL-Seattle courier 376.2
3 40ml HCL STL-SeattJe courier RSK 175

] 1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty

~ LlD""Q ,'5P U n-f Of(" JJ s'ta.loltz. I'Sofon~,,V I I'JS"...0 <......1( ,1_-rL.o' If ,I fat L P[af.Q «nv.-tr' I • ",,A
I .~I A JOf..:JL .-Yl,sAt"Ah'1 -L> r1frkt-tJA/ I

~ 1...&..11 -"...It.. _ .11.

•
Field Observations/Notes of Sampling Event: y

CERTIFICA-rION STATEMENT
By signing below,the listed AMEC sampler states that the information provided on this page is accurate.

Sampler (Print): JO~h...5~,14 Sampler Signature: U ), I Date Signed: '3 !J.l{ 1DbI=-r~

(
RP GW Sampling Field Form

11- I Ii I 11 I'll'

. PAGE 2 OF 2

-----------..-.,mrr'1T'1fTi""l11 nl . I ~I '~l :11 I I I
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1
&' AMEC Earth & EnVironm.ental, Inc. Project Name: 2006 Winter GW Event

arne GROUNDWATER Project #: 0-61 M-10703-0 P 4~

SAMPLING FIELD FORM Monitoring/Sampling Date: 3 {;}.q),o (p

Monitoring Well 10: ((·1'..-0(,.......31'>. jField Personnel: ~ cA'rNloJ( ". e.oc..t (":>. (J:..r'\/
Start Time: 0' b~ IWeather Conditions: g~/t'J.rLd\J Nt)w~~ Approx.AirTemp(F): t/-::J-.
;'!;~(:f.Z~,,~·~~,: ;;:,~~",;',.;.~ ..{;!:')~I~~~I~ 1;~~gqrN&'IN~5RMtlN6N3.F::'· :;::.:'tf'" "·f>;... '::';'::?\:::; ':;i:::~;:;l

Plo (ppm) Background: 0.0 In well Casing: O.n PID Calibration Standard: isobutylene
%LEL Background: Nt.. In well Casing: 1\/ A PID Calibration Date: ~5 (;;;l.:q...( D ~

DatelTime of Measurement: ~'I.-- 0(1\ / o'7CX::> Depth to Water Measuring Technique: <;:01 t1; j'\-
Depth Well Bottom (TOC - ft.): ?.t .~ Detection Method of Free Product: M A
Depth to Water Level (TOe - ft.): r\n .~-:l- Conversions Factors (casing dia. = gallons/linear ft.) Circle One
Depth to Free Product (TOC - ft.): N /1 0.75" =0.02 1" =: 0.04 2" =: 0.17 3" = 0.37
Calculated Column Height (ft.): 4" =0.66 6" = 1.47 8"::; 2.61 12" =5.88
Casing Diameter in.): .Q. Three Well Purge Volumes (gallons) = 3 x ::;
Quantity of Free Product Collected (gaL): II./' It Method of Collecting Free Product: IVA
Obsevation of sheen or LNAPL: N A [Observation of ONAPL: NPr·

Casing Volume Water Water Specific T , Dissolved
Volumes Purged Temperature pH eon9u~ti%y iJ,;~. ~ Oxygen

. (#) (liters) (degree C) (S.U.) AJi?I~ ~~I\ (mg/L)

ORP

(rpV)

--( D'K. 1-

--III.}

Time
(0:00 
23:59

"tD I-

{; I
0, I L

Total Purged = Purge Pumping Rate (approx. umn 7(.,,(') 'f}'lDfd ~ We/lYield: High / ,Moaera~ Low
. ,Purge Method (circle one): PVC Bailer / Poly Bailer / SS BailerTPeristalic Pump f Grunfos Pump / Other...........1ZI'~·~D~..o

Ferrous Iron (ppm): ~,'-'to Decontamination Method: IF ~1A1Il""'" m.AA, .or:
Instrument Type & Number: YSI WatefDisposal: I...~ ~f-

Casing Condition: It k) NA / Needs Repairs / Repaired Lock Condition: (0 "/ NA / Needs Repairs / Replaced
Cap Condition: [11/ NA / Needs Repairs f Repaired Inner Casing Condition:~ :JNA / Needs Repairs f Repaired
Paint Condition: ~ NA / Needs Repairs f Repaired Monument Condition: \..fJ .>(1 NA / Needs Repairs / Repaired
Recommended Well ~ airs:
l:q/·' ~;:)J;:t;~Ml.j{,;~t~:': ·:,·"S:·:iP:). c:':... "· ~·'\;:~?-:~il\MC-pljN.6:';i~'F.~·J£M~frtf6N:tbAYA' "..' ..:';.;:)-:,,~> ;']:>., .: ,T':'}.:,·':", c,;,' . '\oJ!' ::;'
~" ".··,;,~'.",,·:\,t:, ,,'" . ~',';:5~~~;1:~(,,,,,,, "" , ':..,, ,.-..u'. ,._ . . ' ." f·'·),:: '{.; . ; •. ""." ':~:::" ;.2':-C'.L,A:;,; .
Date Sampled: ':?f.:l'"1 'n... QA/QC Sample (circle one): YES /<f::ID) Water Chemistry Sample: (YE I NO
Time Sampled: O'1Ltc) Sampling Method (circle one): S8 Bailer Poly Bailer Grunfos Pump
Chain-at-Custody #s: ./ tJ1,.(l.Jr. .....;. IP Teflon Bailer Peristaltic Pump Other: D ....O,h0A

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

it1J15-0 (

An samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Field Observations/Notes of Samp~g Event: .
(o(ry.<l:> -friP -HMT'-. ----------------lI

..
CERTIFlCAT10NSTATEMENT

By signing below, the listed AMEC sampler states that the infO~Mmarnrc:n this page is accurate. Y; m./2A..IJ J£.. 7 ~-fJ~ I I ./J 7 'N_
Saroo!\?{,,(P...rintr. 1 X5KV 01V\f Sampler Signatur . Date Signed' 1/ {./>9

K:10703\FormsIGroundwaterSampleForm.x
IISiRPformpgl

( U r-s , PAGE.~~O~_~

SCOEPA00013238



amec!3
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 31~-=+--IOtJ,
Monitoring Well ID: . IField Personnel: . i

~;::{-i~~~~&~;~~TA,:B1~~~~~~;;kb;RGrNG tN'F'QR~~ltg;<~:;-,;:'}:~~;~,:~:"?i .'... "'.,'!"::' s~;"::i;;;:

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.).).) (ms) (NTUS) '(mg/L) (mV) 23:59)

1" ; ·:·f.·i: ~ .--,:.; \;r·::.~~~:

.:;:~~j~·(d'~)r:.
., ..... .,. "1'.

'"~,',ri:W:f;.~ .. "h "",;.o":~";}";;,.:
Recommended Well Repairs/Additional Notes:

~:
,

_QJii:JDAi#.,i:~J' ....
Date Sampled: .;,...... Oll Additional Chain-of-Custody #s:
Time Sampled: f')C rup? 1

Sample Batt es Preservative Destination Sample Analytical Parameters
ID (total). (size) Laboratory Transporter

\4~"1JI 2 1 L None STL-Seattle courier 8081A
2 1 L None STL..;Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C
3 40ml HCL STL-Seattle courier 82608

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STL-Sacram courier dioxins/furans 1613
1 500ml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500ml Nitric Acid STL-Sacram courier -; Dissolved 7470/6000/7000
1 1 L None Test America courier 405.1/310.1/300
1 500 ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAOH +Zn STL-Seattle courier 376.2
3 40ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle cOLlrier chloride/sulfate/orthophosphorus/alkalinty

..... .\ l2.1",f Aj.A1~·.,·{a- _~ f.Iv..6111 \ <N1alb ,J
~V \ 'f1_~ M"'~

~ ,J}f _ wr /1/i4-rI~.M~ r I..YIL....A
"/~"TII' I 1....

V U I

Field Observations/Notes of Sampling Event:

.'.

CERTIFICATtOTjJ 5TATEMENT, .. " ,
""'"

By signing below, the listed AMEC sampler states that the informatio provided~s accurate.

Sampler (Print): I lOA~~ Sampler Signature:>lMJ ~e Signed: ."f';;;::::+/otP
{/I

RP GW Sampling Field Form
K:'!0703\Forms\ C;rn"nrlw~'or"'~.~~l~ c .. ,- ,~~ •

II II II I 'II i II I
,11'111 ,,111.11 111111 d I

PA(;F? nl='?

III I, I I .

SCOEPA00013239



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project#: 0-61M-10703-0P43

SAMPLING FIELD FORM Monitoring/Sampling Date: 3/z '9-/0 6
Monitoring WeIlID:1(fLof.,-e,r~ lField PersonneJ: 16 . f U JcJ ~ ~. J2...0~

%LEL Background: /tAp-- In well Casing: IlI1.A PID Calibration Date:? /1-1/'()&
DatefTime of Measurement: :a 1/1' /0(" / q~ () Depth to Water Measuring Technique: -.",.,ll ...4-'
Depth Well Bottom (TOC - ft.): ( f Detection Method of Free Product AI A
Depth to Water Level (TOC - ft.): .;2:.6 I :;3~ Conversions Factors (casing dia. - gallons/linear ft.) Circle One
Depth to Free Product (TOC - ft.): ~/A. 0.75":: 0.02 1":: 0.04 2":: 0.17 3":: 0.37
Calculated Column Height (ft.): 4":: 0.66 6":: 1.47 8":: 2.61 12":: 5.88
Casing Diameter (in.): J}.. ({ Three Well Purge Volumes (gallons) :: 3 x ::
Quantity of Free Product Collected (gal.): (IS Method of Collecting Free Product: ~A
Obsevation of sheen or LNAPL: JJ~ [Observation of DNAPL: .J 0

ORPCasing Volume Water Water Specific Dissolved
Volumes Purged Temperature pH Conductivity 9_l.J~~' .Oxygen

(#) (liters) (degree C) (S.U.) (ms) ~S/lf'.:~ (mg/L)

Time
(O~Ool-

(mV) 23:59)

-(", 2 _() I /l . 35

Total Purged:: Purge Pumping Rate (appro:K. Um): BWw-L/ (~ Well Yield: tliQi'b' Moderate / Low
;Purge Method (circle one): PVC Bailer I Poly Bailer / SS Bailer / Peristalic Pump / Grunfos Pump I Other:: I.·__.......L U"l.,.e-p., I.c.D
Ferrous Iron (ppm): Decontamination Method: ."\e..U..oa. O£.A{4WKJ{):[. J
Instrument Type &Number: YSI Water Disposal: \t.f wt;p

_~I~~t:illi~Ld.~,·!<~D\8e~p~th~:~'·~E"""·'~"'''·~~I~~~~
Casing Condition: 'l)1 NA / Needs Repairs / Repaired Lock Condition: f2" ~ NA / Needs Repairs I Replaced
Cap Condition: I NA I Needs Repairs I Repaired Inner Casing Condition: Q: I NA I Needs Repairs I Repaired
Paint Condition: ~ I NA I Needs Repairs I Repaired Monument Condition: p ~ / NA / Needs Repairs / Repaired.
Recommended Well Repairs:

::;} :j;:' . '.. ;" :~;:J':t~~i;':';,:;r"+:t,;'~~:t1'i~'$_~:1N:g~!I!!fJQN:l::d~+A <~:.:·,c\ ,~:. ·':i"i·!~: ,':, ",,~:;,\:,<.j. ;;,':~~<;. :\)tfij~'
Date Sampled: '"?>/:2-7/ot... IQAlQC Sample (circleone): YES I flO) IWater Chemistry Sample: (fE~1 NO
Time Sampled: J0: 30 ISampling Method (circle one): SS Bailer Poly Bailer Grunfos Pump.
Chain-of-Custody #s: , f...L1"-h1J111Lr Teflon Bailer Peristaltic Pump Other: DJA.a.[ ual've

Sample Bottles preservative Destination Sample Analytical Parameters'0__ (total) (size) Laboratory Transporter

/1n -

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted:(YE~ / NO

Field Observations/Notes of Sampling Event: ----------------:----------1

CERTIFiCATION STMEMENT

By signing below, the listed AMEC sampler states that the inform:s'n pr\vk'den this page is accurate, 3/;yffl
;""J)II /l /J ! A..r. " . -7 'rl_

Sarp,pi~ 'F2:int~l/~~"JA IV( Sampler Signature (/ Date Signec:JY vt/

K:10703\Forms\ Groundwater SamplelForm.xls I RP form pg 1 \.... U PAGE 1 O-F 2

SCOEPA00013240



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: '7/~{()
Monitoring Well 10: IField Personnel: :

~;{ '", '''"j_~l:~:;O~1Ar;~~iW€[~':~Ur{GJI'lG INFo~M~i~@f.j~S"F':~:;,;2·:t- -. >\-;\l:'~~':.:~":·:.:_
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mglL) (mV) 23:59)

,'F·"'-'''· ".",
:mil}~!1~j:?l,-;)~~i~lgI9~i5jmf~-N'~;; -.::~,-"-,, •:,-:.,.;'" 'Y:. ;:'"

i._'.'.; ':':.-:t':; ';r--, '" - ":--',~",..
Recommended Well Repairs/Additional Notes:

_7:t~'t~~~&1eJ41~~l~~~_;. ':;·~;~~i'DATA~,.;~:E:~:,~;:i.!:"- ~f';,c'; _-';W',,::~.

Date Sampled: 'l.1": ltl IAdditional Chain-af-Custody #s:
Time Sampled: 1

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

..... - 2 1 L None STL-Seattle courier 8081A
"- :---, 2 1 L None STL-Seattle courier 8151A

2 1 L None STL-Seattle courier 8270C
3 40 ml HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STL-Sacram courier dioxins/furans 1613
1 500m! Nitric Acid STL-Seattle courier Total 7470/6000nOOo

1 500 ml Nitric Acid STL-Sacram courier oissolved 7470/6000/70bo

1 1 L None Test America courier 405.1/310.1/300

1 500 ml Sulfuric Acid STL-Seattle courier 415,1/410.4/350.1/351.12

1 250 NAOH +Zn STL-Seattle courier 376,2
3 40 ml HCL STL-Seattle courier RSK 175
1 1 L None STL-SeattJe courier chloride/sulfate/orth ophosphorus/alkalinty

l ~iYIl II\." .A~"'_~_., •I:l __
.JI-"' _,I.

I -S~ . • I/k.....u l 1SOJ11 11 JF'A~ V k'"d. l\. -" ~ I'd',}VMll\l:'rI~'\.4~J\nr I .

'/7flfr II' .-- ''\04 v

Field Observations/Notes of Sampling Event:

CERTIFICATJON-;5TiTEMENT
By signing below, the listed AMEC sampler states that thein;~~pr~~~;~ accurate. 51- l. .
Sampler (Print): Sampler Sign~tu . ,vvV ./ Date Signed: 'j'mal,

u 0
I {

RP GW Sarnpllnq F-Ield Form PAGE2 OF 2

'II I II I ,II I1I1 II I1II ,HII 111111 II I' 111- ,I

SCOEPA00013241
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PAGE 1 OF 2P.Sa p

amecf3
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 3/2.?Jlo6
Monitoring Well 10:R- 0 7J --30 IField Personnel: .1.f'a.j$ ~ 0 Q. W ... P.J. }If<..GrH [;~tIJ"
Start Time: 1100 ~dmons: C(...... Approx.Air Ternp rs): ss

"'~i ::,::~J~frr ' '~~it:ti~~~w~i~(ilNF6~~AT10N~:~~~,M' i;J~~r ,iC, "'~f;i;~P~'~',~:~,*fi...

PIO (ppm) Background: 0.0 In well Casing: t') _ 0 PIO Calibration Standard: isobutylene
%LEL Backgrolmd: -... In well Casing: -- PIO Calibration Date: B'oo 3/"2.3 lOb
Date/Tlrne of Measurement: '3 f'l1 0(, / Depth to Water Measuring Technique: So r.,1 to
Depth Well Bottom (TOC - ft.): .:to Detection Method of Free Product: tvA
Depth to Water Level (TOC - ft.): .2 ~.7) Conversions Factors (casing dia. = gallons/linear ft.) Circle One
Depth to Free Product (TOC - ft.): NA 0.75" =0.02 1"=0.04 2" =0.17 3" = 0.37
Calculated Column Height (ft.): - 4" =0.66 6" =1,47 8" =2,61 12"=5.88
Casing Diameter (in.): a/. Three Well Purge Volumes (gallons) = 3 x :::

Quantity of Free Product Collected (gal.): NOtoJQ. Method of Collecting Free Product: AlA
Obsevation of sheen or LNAPL: /uOIoJQ.. [Observation of DNAPL: Jvo1JQ.

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes' Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

0 1'i·71 {,.I~ 'i~~ - 0.61- -~R.1.f 1106 Z

0.6\" l'-i .71 ~.ql ~~1-
..,/ 0.19- -4iJ.1. S' 1/10 d

() :-:,. 14.":10 C\.~ ~n - 8.~lf ';""R7.8 1111.1 :1'
Ai. 0 /Lof.~O i....oo -7qc; - 0."21 -ss» IIIR dl

ftJ .+ 1"t.&Cf "-.04 7Rg - 0.'24 -<rq.l 1121. 2

~." ILl ,i f..J.oq 7~'3 - 0.7..0 -G)Cf. ( /l2{, 2.

b·3~ ,v-rLl
Total Purged - a.LI Purge Pumping Rate (approx. LIm): Id.OI'Yl~Jht;V Well Yield: High / Moderate / Low
Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer I Peristalic Pump / Grunfos Pump I Other = Dva.\ VQ,!ye.
Ferrous Iron (ppm): ~4c. I:'>l"\/In Decontamination Method:
Instrument Type & Number: YSI Water Disposal: RP-c.v~~ J)r-VM

~.:p~-.~"';""""'-~"'~
''.~+~;.:;;;i, ,~ m...,

Casing (circle one): Stainless Steel Carbon Steel PV Other:
Casing Condition: Q..!<J·NA / Needs Repairs / Repaired fLock Condition: OK/('f-JA] Needs Repairs / Replaced
Cap Condition: 0$1 NA / Needs Repairs / Repaired Inner Casing Condition: OK/ f.[,3;}/ Needs Repairs I Repaired
Paint Condition: OK (I\I/yl Needs Repairs / Repaired Monument Condition: . PK}N1\ / Needs Repairs / Repaired'

Recommended Well Repairs:

~7~
,•.:,\>

i >::1!ci~~~R\§,~MB~lN~lN~~"Jit6'A+A. -. ~"<"'; ::·t:~>;';'::."·~::r;:;,i(k,;,!;~,:,;e~*~V\:{~t~:;J
QA/QC Sample (circle one): YES IlNQ./ IWater Chemistry Sample: ES"VNO

Time Sampled: / I ~o Sampling Method (circle one): SS Bailer Poly Bailer Grunfo~mp

Chain-of-Custody #s: ,1/ ,~I'r1'1";' Teflon Bailer Peristaltic Pump Other: Dud.' Valva.
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (totaf) (size) Laboratory Transporter

6.JJ-o( s..szo~

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YE~NO

Field Observations/Notes of Sampling Event: -

CERTIFICATION STATEMENT

By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

SarOO~"'PJjnt);- c-: J~~SIP Sampler Signature: ~.",....: Date Signed: :l/:z.g/06
K:10703\Forms\ Gro ndwater m Ie Forrn.xls { RP form (I 1 r \

SCOEPA00013242



rfJ
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

arne ',. ' GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELP FORM Monitoring/Sampling Date: s{23/06
Monitoring Well 10: ~jd Personnel: J.fo...,.'"i.lQ, e...~ ~ )Il~fl'·4"M\)

:,t:"'!'~~X::'~~;'~L:? .•...\'_tfu;;b}~irA;~J'~~:L~:R'lj,RGiNt3iNFQ.RM~1JQ~MH':f~:~~~:,;; · - ,Fe' .. '"'. ,:.'~':, ····,~;,"':EL
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00-
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

Time Sampled: 30 I
Sample Bottles Preservative Destination

10 (total) (size) Laboratory
Sample

Transporter
Analytical Parameters

I. 11--01 2 1 L None STL-Seattle courier 80BiA
2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C

3 40 ml HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STl-Sacram courier dioxins/furans 1613
1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500 ml Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000
1 1 L None Test America courier 405.1/310.1/300
1 500 ml Sulfuric Acid STL-Seattle courier 415.1/410-4/350.1/351.12
1 250 NAOH + Zn STL-SeattJe courier 376.2

3 40 mJ HCL STL-Seattle courier RSK 175

1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty

Field Observations/Notes of Sampling Event: ------------------------1

0'
" CERTIFICATION. STATEMENT

PAGE 2 OF?RP GW Sampling Field Form

By signing below, the listed AMEC sampler states that the information providrd on,this page is accurate.

Sampler (Print): )t".)<l_ r ..... 1 ~") Sampler Signature: C),Q.~~ Date Signed: ""r,.;tot,
d

11'111 111,1111'111, III . : 1

SCOEPA00013243



AMEC Earth & Environmental, Inc.
GROUNDWATER

SAMPLING FIELD FORM

Circle One
3" =0.37
12" == 5.88

=

Project #: 0-61M-10703-0 P 43

Monitoring/Sampling Date: 7>

Project Name: 2006 Winter GW Event

prD Calibration Standard: isobutylene
PID Calibration Date:

Observation of DNAPL:
Specific Turbidity Dissolved

Conductivity Oxygen
(mg/L)

Detection Method of Free Product:
Depth to Water Measuring Technique:

Method of Collecting Free Product:

Casing Volume
Volumes Purged

(#) (liters)

Casing Diameter (in.):

ame&

Quantity of Free Product Collected
Obsevation of sheen or LNAPL:

Calculated Column Height (ft.):

PID (ppm)

Date/Time of Measurement

%LEL Background:

Depth Well Bottom (TOC - ft.):
Depth to Water Level (TOC - ft.):
Depth to Free Product (TOC - ft.):

Date Sampled:
Time Sampled:
Chain-of-Custody s:

Sample Bottles Preservative
JD (total) (size),

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Field Observations/Notes of Sampling Eve nt: --!JL:~Q.L7Zlt.(1.~~fC~---1~~t-'(~x..LJ~~JU,4----I

ampler Signatur

K:10703\Forms\ Groundwater Sample Form.xls I RP form pg 1

CERTIFICATION STAtEMENT

Sa

By signing below, the listed AMEC sampler states that the informatio

SCOEPA00013244



amecfJ
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date:

Monita,ing Well 10:· _dPersonnel: ,

~[i: ,..,-,,;:;::.~\~;;... ['K~[:P,p.'TA:~1,~¥g~~~~R$ING INfqR;Mi.~t~'~~1~(j:!1:,f~~{'" ',,'" ,,:,;'";',,;'::,'::;''''''' "
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S,U.) (a:l81".Mb (NTUs) (mg/Q~~ (mV) 23:59)

,,~ tSl/O "'\' 'Gfje, y(<O r~
II""\~ .-.. -cfi.1 toYl.

'-(I.b (~DY ("CIa -rt» t;4fA f; 0·>'1 -1&.' J'" u L-J

;.~r:::; '. ,.,.~_~~~t§A~ft.Jj~t¢;N;::~ ~ - "

Recommended Well Repairs/Additional Notes: "
/

/

, ~ ,':i1i;jf,::,',·,' " '~': ~.;'~!~:e:t .:t::~'''';'''';'~

oateSamPled_'~~NDAJ":5{:~J .•..:'.

Time Sampled: LD~, I /
Sample Bottles Preservative Destination Sample //v Analytical' Parameters

JD (total) (size) Laboratory Transpojtef
2 1 L None STL-Seattle cpifrier 8081A
2 1 L None ·STL-Seattle ,/courier 8151A
2 1 L None STL-Seattle/ courier 8270C
3 40ml HCL STL-SeaW8 courier 8260B

2 1 L HCL STL~attle courier' NWTPH-Dx
2 1 L None SYt:-Sacram courier dioxins/furans 1613
1 500ml Nitric Acid !/BTL-Seattle courier Total 7470/6000/7000

1 SOOml Nitric Aciq./ STL-Sacram courier Dissolved 7470/6000/7000

1 1 L Nol)f1' Test America courier 405.1/310: 1/300
1 500ml Sutkrfic Acid STL-Seattle courier 415.1/410.4/350.1/351.12

1 250 AAOH +Zn STL-Seat;tle courier 376.2
3 40~ HCL STL-Seatt~ courier RSK 175
1 /fL None STL-Seattle -,

" courier chloride/sulfate/orthophosphorus/alkalinty

./
V

»>
Field Observatioris/Notes of Sampling Event:

,
CERTIFJCATJON,STATEMaJT

By signing below, the listed AMEC sampler states that theinfO~::%5~s page is accurate.

Sampler (Print): U~ ('sr~ 0r...;t<\., Sampler Signatur : ~-a: Signed: z/<;k7.1
\ VI'"

RP GW Sampling Field Form

111,,1 I "II 1\ I, I',UI ';111:11 111\11' I' . II'

PAGE 2 OF 2

III I I

SCOEPA00013245



PID (ppm)

Date Sampled:
Time Sampled:

l\-, .uv-:

Circle One
3" = 0.37
12"=5.88

=

Project Name:

Project #:

Water
pH

(S.U.)

Destination
Laboratory

amecfi

Casing Volume Water
Volumes Purged Temperature

(#) (liters) (degree C)

Sample Bottles Preservative
)D (total) (size)

Obsevation of sheen or LNAPL: Nc71JJJ..,

Calculated Column Height (ft.): -

%LEL Background:

Casing Diameter (in.): II

Quantity of Free Product Collected (gaL): N

DatefTime of Measurement

Depth to Free Product (TOC - ft.): NA

Depth Well Bottom (TOC - ft.): S
Depth to Water Level (TOC - ft.): ~1.'57;·

Chain-of-Custody #s:

CERTIFICATI9N STATEMENT .
By signing below, the listed AMEC sampler states that the informatio pr vided on this page is accurate.

Sa &J:'~SJD Sampler Signature: Date Signed: 3/22/06
K: 10703\Forms\ Groundwater Sample Forrn.xls i RP form pg 1 PAGE 1 OF 2

SCOEPA00013246
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PAGE 2 OF 2
f

IRP GW Sampling Field Form

ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-1 0703-0 Phase 43

SAMPLING FIELD FORM Men itoring/Sampling Date: ·3!27../tJ{.
Monitoring Well 10: Rf-(. '_Wid Personnel: •.1 "'~~;,o'" (.·('...I" ...",k ° £!, lo/U"'{/;o"J.J.v
~j,\,(".: b~i'b~ii,~!,W~f~~ii/;R.fMNG iN:FC)gM:~JiQ.~'!";; :~:P«i?;: .: .'.. >lj'~~{~~~:t;:'::~;:~·:'~K ..:

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (rns) (NTUs) (mg/L) (mV) 23:59)

;W/;'_ ,,'<;~ ~:'111\jl~r~il;i:;
"'>'.

:
:i:

Recommended Well Repairs/Additional Notes:

__';~'t~!/;J'N'i")"ir,6!:~IlX~
:

Time Sampled: 14:if! I
Sample Bottres Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory Transporter

cJ\:)ff....w( 2 1 L None STL-Seattle courier 80B1A
I 2 1 L None STL-Seattle courier 8151A

2 1 L None STL-Seattle courier 8270C

3 40ml HCL STL-Sealtle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STL-Sacram courier dioxins/furans 1613
1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500m! Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000
1 1 L None Test America courier 405.1/3.10.1/300
1 500 ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAOH + Zn STL-Seattle courier 376.2

3 40ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfate/ur<rTVtJ11v;:,pm:71 us/alkalinty

-..i '-rOI'.,.].. r'P I). ,]1 Ok: 1"<;;("l(,f\.l2- <;.

) -: 'l.:x>_O ~JrJ "..:z.... IJ::-A N-f Ir.t' I -iT - - - I <f!)A " _, 11...
( T,;,.:f- r s»1,( f,<_.Jo

\1I 1"X:>~~ <:..: ~ ..U...-'\Ii.... ; .:..tf. Fc.:{L p' , . v .., 'r Ii I, "l.-d(-Id- <:.~v~ =-+'-k.

Field Observations/Notes of Sampling Event:

.
.r CERT!FICATION.STATEM ENT
:~~

By signing below, "" listed AMEC sampler states that t~e information PAd o~ this page is accurate.

Sampler (Print): ,Je) <. G::-Q'j6 Sampler Signature: C). '1:~ Date Signed: 3/z-~/Df.
,

II! I II I ',II I i I' I I, III I I I

SCOEPA00013247



ame~
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project#: 0-61M-10703-0P43

SAMPLING FIELD FORM Monitoring/Sampling Date: ~/2-~ /0~
Monitoring Well ID:JCj/-:It - fStI IField Personnel: i /

%LEL Background: In well Casing: PID Calibration Date:

Date/Time of Measurement: 3/7--:;1/D' / q lTD Depth to Water Measuring Technique:

Circle One
3";;: 0.37
12" = 5.88

=

Depth to Water Level (TOC - ft.): Z::;, / 2-- Conversions Factors (casing dia. - gallons/linear ft.)
Depth to Free Product (TOC - ft.): 0.75" =0.02 1" ;;: 0.04 2" = 0.17
Calculated Column Height (ft.): 4";;: 0.66 6" =1.47 8" = 2.61
Casing Diameter (in.): Three Well Purge Volumes (gallons) = 3 x

Depth Well Bottom (TOC - ft.): Detection Method of Free Product:

Quantity of Free Product Collected (gaL): Method of Collecting Free Product:
Obsevation of sheen or LNAPL: [Observation of DNAPL:

Casing Volume Water Water Specific Turbidity Dissolved
Volumes Purged Temperature pH Conductivity Oxygei)?

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (m'gK5

ORP

(mV)

Time
(0:00 
23:59)

S12t7 tl.#.,~ /
I~ /

/
/ ~'

\ 1./
I ~\

~/ /
Total Purged;;: Purge Pumping Rate (approx. UrflW' ~'if.O"'JJ~'i)Well Yield: High / Moderate / Low

. Purge Method (circle one): PVC Bailer / Poly Bailer / SS"sajl~(rp\eristalic Pump / Grunfos Pump / Other ;;:
Ferrous Iron (ppm): Detbf)(aMlnation Method:
Instrument Type & Number: YSI /)(. IWater Disposal:

~~u~m~p~/I~n[taj'~"TI.~.,,~.:~,e,~..p~th~:I~~~~~~
Casing Condition: OK / NA I Needs Repalks1 Reoarred Lock Condition: OK / NA / Needs Repairs / Replaced
Cap Condition: OK / NA / N.eBds RWplri'i,Repaired Inner Casing Condition: OK / NA / Needs Repairs / Repaired
Paint Condition: OK / NA / ,Needs R~i/s /jRepaired Monument Condition: OK / NA f Needs Repairs / Repaired
Recommended Well Repairs: { ./7- V
~:::'C;;i;.:" ';"'".:~;,:/:t;y~~~~~~jN;~':lN:~;~~~l1AJA:, ..~ r<~~; '::;;;J;,;:;:;,~i,5i'~:':{;,. ,";';-;' ::;;~ ";':;.;:'ifi;j
Date Sampled: ~ h3 OJ,." / Id AiQC Sample (circle one): lr'ES)'NOjWaterChemistry Sample: :'t'ESpNO
Time Sampled: iH.J,.7 I' ampling Method (circle one):-SS Bailer Poly Bailer GrunfoS'PUmp
Chain-of-Custody #s: / Teflon Bailer Peristaltic Pump Other: llvaJ Ve1,1\10--

Sample Bottles/ Preservative Destination Sample Analytical Parameters
10 (total) )Size) Laboratory Transporter

/
/

/

/
All saytlples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

~ Observations/Notes of Sampling Event: -------------------------1

I CERTIFICATION STATEMENT
By signing below, the li~ted AMEC sampler states that the information provided on this page is accurate.

sartW)~"g~~,. '" L:Ld'l~ samp~~r-s\~~~ure:j6£-h:<)5i~) Date·Signed·3'!fj,'3/0h

K:10703IForms\ Grountater S~mple Form.xls,l RP form pg 1 _ PAGE 1 OF 2

SCOEPA00013248
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7,Q

J7.L

PAGE 2 OF 2RP G\flf Sampling Field Form

amed3
AMEC Earth & Environmental, Inc. 'Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-6' M-10703-0phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: f\ ,,7v ;:! ... ...' 31z31°~
Monitoring Well ID: Rr-01-~i\ IField Personnel: J .'frl-"'~ . R.~ . ~. ML. 0.\1 ,~,,~J.'\J
,. ::,": ,,:,"",~' :<; J:'" _~;~EtB;D~TA:~l~~i~;i;)t}J£ciiNC3INJ~~OROO'~Ti~N.~trl(Di·\:},t..~/ . ./f:;, .,"

:,-:
..

;':.:'. , "

Casing Volume Water . Water Specific Turbidity Dissolved ORP Time
j)Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) . (mY) 23:59)
..... ,...... " -, ., 0( I

~l})/{ [lJ .6 "I k Inl.. . .
0 n oS I. ~ S 3~ It) - O.t.lb Ln.7 '31~ v

1.15 n.'11 ( ").~ :t'S/Cf - (J.71.f 31 , ~f'1.
'4 0 11."'}5 lC.l.S r1:l+ -- ("1 q do. '2. 7."2. <12.1 ~
w.es )~ , r ~ ') ~ ~~,.s - 0.;1 ~I:.. '3 '7J.<\ ~
{,.,r'\ .~ 71 ~:;q ~c:r~ - O.l.~ ~~.t:> qJq
r.c; ,,, ..,~ 6.'2JI ~q"r" - ".'2.~ :z.1, 'B~

-!uRB, D lTV: II.~ A rtL5

- Ir-: /·vr f1fPt I L
I '-"

~,.'c0;~1;· ;~~;::~:;;W;~i~~Q',~i(;N:\': "~1' ,~
.;;,c-

."'.
Recommended Well Repairs/Additional Notes:

DatesamPI:d:':~i_~i i"'l:i~':':;'li'l't:",'Ii~'t1iill
Time Sampled: 9&.'~ I

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

~~ -01 2 1 L None STL-Seattle courier 8081A

2 1 L None STL-Seattle courier 8151A

2 1 L None STL-Seattle courier 8270C

3 40ml HCL STL-Seattle courier 82608

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STL-Sacram courier dioxins/furans 1613

1 500ml Nitric Acid STL-Seattle courier Total 7470/6000/7000

1 500 ml Nitric Acid STL-Sacram courier Dissolved 7470/600017000

1 1 L None Test America courier 405.1/310.1/300

1 500 ml Sulfuric Acid STL-Seattle courier 415.1/41OA/350.1 /351.12

1 250 NAOH + Zn STL-Seattle courier 376.2

3 40ml HCL STL-Seattle courier RSK 175

1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty

q (/()w/.. -r-;p u r/..O (5~~t:?C- • .
J I ~~ .1- '-re.., ·u Aw r~f-J /1'; r. ~,... rJ\ •..1It..AI.n

I-

V / fh"() NIJ.. -17." /' «r.t "CtJt,t, 'J {)/AiO r • T ..
.......

Field Observations/Notes of Sampling Event: Tt'~'" 6ta....k : '0C1-03 -rr;:« :-gi'}u
Ldlo ~.rlO : ~iR..o«

CERTIFICATION STATEMENT

By signing below, the listed AMEC sampler states that the information prj.ded on this page is accurate.

Sampler (Print): ..J.~ ~~< 'o Sampler Signature: (}"., "'/ Date Signed: '3h~!06
f

III I I

SCOEPA00013249



Circle One
3" =0.37
12" = 5.88

=

I NA / Needs Repairs I Repaired

/ NA / Needs Repairs / Replaced
I NA I Needs Repairs I Repaired

Monitoring/Sampling Date:

Project #: 0-61 M-1 0703-0 P 43

Project Name: 2006 Winter GW Event

Sample Analytical Parameters
Transporter

AMEC Earth & Environmental, Inc.

GROUNDWATER
SAMPLING FIELD FORMame&

Casing Volume Water
Volumes Purged Temperature

(#) (liters) (degree C)

Casing Diameter (In.):
Quantity of Free Product Collected (gal.):

Depth to Water Level (TOC - ft.):

%LEL Background:

Obsevation of sheen or LNAPL: N

Calculated Column Height (ft.):

Date/Time of Measurement:

PID (ppm)

Depth Well Bottom (TOC - ft.):

Depth to Free Product (TOC - ft.):

(J QNQC Sam Ie (circle one): YES N

Total Purged = ,0

Casing Condition: / NA / Needs Repairs / Repaired Lock Condition:

Instrument Calibration Date & Time:
Instrument Type & Number:

Casing (circle one: Stainless Steel Carbon Steel Other:

Ferrous Iron (ppm):

Ca Condition: INA / Needs Repairs / Repaired Inner Casing Condition:
Paint Condition: 0 / NA / Needs Repairs / Repaired Monument Condition:

Purge Method (circle one):

~~"";:';:~=:':"""-+Jc.....;;,Ul,,..-----.--=---L:S:..;a;::.m:..:Jpc:.:l:.:..:in:;2g...:..M:..:..:e::.:t:..:.ho::::d::....l.:(c:..::ir..::c:.;le one): SS Bailer Poly Bailer
Teflon Bailer Peristaltic Pump Other:~~

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES I NO

Field ObservationslNotes of Sam pIing Event: --H~=4Z.!4'A"/.'dL..a.lt---{~~lq!O&Q..~~lAru"",,,a.-"-Z:::;~~4

CERTIFICATiON STATEMENT

PAGE 1 OF2K:10703\Forms\ Groundwater Sample Forrn.xls I RP [ann P9 1

By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sa P- int·. t,t6A~ Sampler Signature· ate Signed:

SCOEPA00013250



&
AMEC Earth & Environmental, Inc. Project Name: I 2006 Winter GW Event

am.e .... , GROUNDWATER Projeot#: 0-61M-10703-0Pnase43

SAMPLING FIELD FORM Monitoring/Sampling Date:
Monitoring WelllD:lField Personnel: '

~:: '>'\':~~~Lcl;p:~tA:;~f,~~[~:f~~~.~GiING IN~EHiM;4:?[I~lNi,i;~\~::.ti·jf<·;: :';' ,,..'. ',\ ';,~;~~~~\~i;:C'. .i'
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen /~ (0:00-
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV)/ 23:59)

/
/

I
/

/
/

/ L
/

/
/

/
/

......

Recommended Well Repairs/Additional Notes:

/
/

Time Sampled: I /
Sample Bottles Preservative 9€stination

ID (total) (size) /laboratory
2 1 L None STL-Seattle
2 1 L None / STL-Seattle
2 1 L None/ STL~Seattle

3 40 ml HCJt STL-Seattle
2 1 L f1CL STL-Seattle .
2 1 L ;!<Jane STL-Sacram
1500 ml .If{Jitric Acid STL-Seattle
1 500 ml V Nitric Acid STL-Sacram
1 1 L/ None Test America
1 509"ml Sulfuric Acid STL-Seattle
1 A50 NAOH + Zn STL-Seattle
3 / 40 ml HCL STL-Seattle
V 1 L None STL-Seattle

/
v

/

Sample
Transporter

courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier

Analytical Parameters

8081A
8151A
8270C
8260B

NWTPH-Dx
dioxins/furans 1613

Total 7470/600017000
Dissolved 7470/6000/7000

405.1/310.1/300
415.1/41 0.4/350.1/~51,12

376.2
RSK 175

chloride/sulfate/orthophosphorus/alkalinty

Fie~b5ervation5/Notes of Sampling Event: ---------------------------t

_ " CERTIFICATlON·STATEMENT
By signing below, the listed AMEC sampler states that the informa~ir provided on this page is accurate.

Sampler (Print): I (~ (~ Sampler Signature: li(~&.1J'.t)Jj - Date Signed: ~IJIIbt
v

RP GW Sampling Field Form

11\ I II \ ill\\ II Ii i',UI ',HII' 111 ',11 , r: 'I

PAGE 2 OF 2



1
& AMEC Earth & Environmental, inc. Project Name, 2006 Wiot.r GW E'enl

arne GROUNDWATER Project#: 0-61M-10703-0P43

. 1- SAMPLING FIELD FORM Monitoring/Sampling Date: 3/2-3/6b
Monitoring Well ID:'ft;'Y - J1 - ·7./<7 IField Personnel: J ~I.I ~S 1'0 , I J 1 I I

%LEL Background: ..., In well Casing: - PJO Calibration Date: 3/7..'3101>
DatelTime of Measurement: 3/2.,/~6 / '1n> Depth to Water Measuring Technique: .
Depth Well Bottom (TOC - ft.):!,q Detection Method of Free Product:
Depth to Water' Level (TOC - ft.): r;~. Ib Conversions Factors (casing dia. :::: gallons/linear ft.)
Depth to Free Product (TOC ~ ft.): 1JA 0.75" :::: 0.02 1" :::: 0.04 2" :::: 0.17
Calculated Column Heiqht (ft.): AlA 4" :::: 0.66 6":::: 1.47 8":::: 2.61
Casing Diameter (in.): '2. " Three Well Purge Volumes (gallons) ::: 3 x
Quantity of Free Product Collected (gaL): uoc«: Method of Collecting Free Product: 1oJ/\

-frou

Circle One
3" =0.37
12"::: 5.88

Obsevation of sheen or LNAPL: .... " •.o \Observationof DNAPL: }J"~ 7
Casing Volume Water Water Specific Turbidity Dissolved I ftRP

Volumes Purged Temperature pH Conductivity Oxygen 1/
(#) (liters) (degree C) (S.U.) (rns) (NTUs)· (mgfLV (mV)

.:
/

Time
(0:00 
23:59)

\

t\\//
{ kl'.J
/~

v

Total Purged::: Purge Pumping Rate (approx. L/n ):X/ ~ 2c; NlO.lAII'" Well Yield: High / Moderate ALowl
Purge Method (circle one): PVC Bailer / Poly Bailer / SS {3a}Jf r j'Psristalic Pump / Grunfos Pump / Other - nll~' v,...l.,.'"
Ferrous fran (ppm): DecQ..k,Sl ~ftination Method:
Instrument Type & Number: YSI /'1 IWater Disposal: RP .. \A.JSj; DN/Vl

_~;~:,eDePlh'

Casing Condition: <-.,OK ~NA / Needs R176airM~paired LoclIT:ondition: OK NJA)/ Needs Repairs / Replaced
Cap Condition: CORl NA / N¢lfds ~ep~rrsIF epaired Inner Casing Condition: OK/~/ Needs Repairs / Repain:;d
Paint Condition: OK ~AJ ~ee.ds ~aiy's / Repaired Monument Condition: Qf1I NA / Needs Repairs / Repaired

:::~';,.~!~~r~~!!~~I~~jtA····;~J1;·~~::~~:~~~~~~~'~Jf~
nme Sampled: IDh6 Sampling Method (circle one);--gS Bailer Poly Bailer Grunfos Pump
Chain-of-Custody #s: /' Teflon Bailer Peristaltic Pump Other: b"",,\ V,.\"Q....

Sample BGttles Preservative Destination Sample Analytical Parameters
10 (totaf) (size) Laboratory Transporter

/

/

/ -
A/I~amples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted( YE's../ NO

Fje'ld Observations/Notes of Sampling Event: ~

! ,. CERTIFICATlqN STATEMENT

K:l0703\Forms\ Groundwater Sample Forrn.xls / RP form pg 1 {/

SCOEPA00013252



PAGE 2 OF 2

8081A
8151A
8270C
8260B

376.2
RSK 175

Date Signed: ! ~3

NWTPH-Dx

2006 Winter GW Event

405.1/310.1/300

0-61 M-10703-0 Phase 43

Analytical Parameters

dioxins/furans 1613
Total 7470/6000/7000

415.1/410.4/350.1/351.12

Dissolved 7470/6000/7000

chloride/sulfate/orthophosphorus/alkalinty

courier

courier
courier
courier

courier

courier

courier

courier

courier

courier
courier

courier

courier

Sample
Transporter

Destination
Laboratory

STL-Seattle

STL-Seattle

STL-SeattJe

STL-Seattle

STL-Seattle

STL-Seattle
STL-Seattle
STL-Seattle

STL-Seattle

STL-Sacram
STL-Seattle
STL-Sacram
Test America

Sampler Signature:

.;:~) DA1'~:2(~~~];~
Additlonal Chain-of-Custody #5:

HCL

None

HCL

None

None

None

None
HCL

None
Nitric Acid
Nitric Acid

NAOH +Zn
Sulfuric Acid

AMEC Earth & Environmental, Inc.

GROUNDWATER
SAMPLING FIELD FORM

RP GW Sampling Field Form

amecfJ

Sampler (Print): .JD

It [, I I ,',II 1111 11;11111111,11 111111, II, ' 'I ,II ': I

SCOEPA00013253



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-1 0703-0 P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: BIz-r/06
Monitoring Well ID: 'R P-lI- 00 lField Personnel: .:r¢ f' 'fAM}p' .t 'B~.AN I

Start Time: tl ~O !Weather Conditjons:~m1G~()1/ Approx. Air Temp (F): .-lfi"F

~';,!~n'~;'C;f.(c:~'r" _'; J?J~Iil;;!~~~~g~~fu~f~fi;w~~:~:~O:~~G'INFOR~ATf6r;f:'L;::y-,~~ ;: ~Y' ;: - :(:-:;;.-:J,;:;->'{~,}:,
PID (ppm) Background: 0.0 In well Casing: f), 7) PID Calibration Standard: vi'SQbutylene linI~
%LEL Background: ~/A Inwell Casing: PIO Calibration Date: 1/"J't {fIb I -f

Date/Time of Measurement: ~!"U Int. /',45 Depth to Water Measuring Technique:
Depth Well Bottom (TOC - ft.): J.... Detection Method of Free Product:
Depth to Water Level (TOC - ft.): ;?O.o I be/CIt>~ ~ersions Factors (casing dia. - gallons/linear ft.) Circle One
Depth to Free Product (TOC - ft.): 0.75"::0.02 1"=0.04 2"==0.17 3" == 0.37
Calculated Column Height (ft.): 4" == 0.66 6" = 1.47 8" =2.61 12" == 5.88
Casing Diameter (in.): Three Well Purqe Volumes (gallons) == 3 x =
Quantity of Free Product Collected (gal.): Method of Collecting Free Product:
Obsevation of sheen or LNAPL: IObservation of DNAPL:

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mglL) (mV) 23:59)

<:~L..I'.

~

Total Purged = Purge Pumping Rate (approx. LIm): Well Yield: High / Moderate / Low
Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer / Peristalic Pump / Grunfos Pump / Other -
Ferrous Iron (ppm): Decontamination Method:
Instrument Type & Number: YSI .fF If. Water Disposal:

~~t:k~lD~~:,.c ::CO-".,'; ;::'~
..

~::i:

Casing (circle one): /' Stainless Steel Carbon Steel P CJ Other:
Casing Condition: to / NA / Needs Repairs / Repaired Lock Condition: 15K I NA / Needs Repairs I Replaced
Cap Condition: ~ ~ / NA / Needs Repairs / Repaired Inner Casing Condition:~ / NA / Needs Repairs / Repaired
Paint Condition: ~ / NA I Needs Repairs / Repaired Monument Condition: QI9 NA / Needs Repairs / Repaired
Recommended We~1 R"epairs:

);"j)~',:;f;[' ... •. ~K :~~:;';;::,.' ':,:ill!; :j:yd:~;~{~;:~~~~Rl!~~~iNf~~~NflDATA', . ' ,·,f; :/>'j"{;.}, .,",<';)~;:/~/:::;:1:'< ~. 'i ;',:~;'!'-,. ':.;, '''-... ".""--" ;"'-,._-,'~ - .... :.' :.';: .;;~

Date Sampled: '411J1 Jlno IQNQC Sample (circle one): YES /flO; [Water Chemistry Sample: ~ / NO
Time Sampled: [Sarnplinp Method (circle one): SS~ailer Poly Bailer G;tsfOS Pump
Chain-of-Custody #s:~l~~ Teflon Bailer Peristaltic Pump Other: 1..,OlhOIlP

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size)

'"
Labota,tory Transporter

t;~-~( /I \ /'Y1tnA AJ
0-7 / \ '0 P ! (J V v

/~
''-/ 'I

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES/ NO

Field Observations/Notes of Sampling Event: Co..,.<1.'1~·v1:L.1 ~c:... cw.. ":J, /l..7. Ic»: ....L, "

CERTIFICATION STATEMENT'
By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Saf1l,Q)~At~jntJ;_~~ ";~I"'-.p(!. FOV',<J., Sampler Signature: CJ~~ Date Signed: '3/2~/()(.

K:10703\Forms\ Groundwater Sample Form.xls .' RP form P9 1 I PAGE 1 OF 2

SCOEPA00013254



amec!!
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-D Phase 43

SAMPLING FIELD FORM Monitoring/Sampllog Date: "3/'21/()h
I
,

(mV)

Time
(0:00 
23:59)

II.5&'
Jj51

,. .....
/] ...... _ IJ

,/J..(V v t 0 .q~~ ~/\I \ 11J / -: U.uJI)

. IU
I~ J. 0'-1 1 ,£ I J....--'

Time Sampled: J ~ ::SO I
Sample Bottles Preservative Destination

ID (total) (size) Laboratory
tHJ£.-()7 2 1 L None STL-Seattle
~ 2 1 L None STL-Seattle

Sample
Transporter

courier
courier

Analytical Parameters f DOl't

8151A f
2 1 L None STL-Seattle courier 8270C f
3 40 ml HCL STL-SeattJe
2 1 L HCL STL-Seattle

courier
courier

8260B .~ 2. Ut
NWTPH-Dx 312'J!Of..

2 1 L None STL-Sacram courier dioxins/furans 1613 ").,12, If1L
1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000 ~12i.ifj,

1. 500 ml Nitric Acid STl-Sacram courier Dissolved 7470/6000/70( 0 "T1'
1 1 L None Test America courier 405:1/310.11300
1 500 ml SulfuriciAcid STL-Seattle courier 415.1/410.4/350.1/351.1 ?

1 250 NAOH Ii- Zn STL-SeattJe
3 40 ml HC~ STL-Seattle
1 1 L None STL-Seattle

courier
courier
courier

376.2
RSK 175

chloride/sulfate/oct.hooh0

.~ !"IIDS
/alkallnty

......lJ
I

IF~e~d Observations/Notes of Sampl!~§ Event: :--:::;,......,.~::>t-......,..,77r"'J'f""::"-",-::-=..-------------------f
/ ,./J.;)o-- I/J~ t4- DfLIKn 1M' -- 1Ahfi1 q.-: i1r'L fI Lr~n.D..6,1;

.c.

.,,'.;. CERTIFICATIONSTATEMENT

By signing below, the listed AMEC sampler states that the infOrma~"prOVide~~ this page is accurate. A! / I

Sampler (Print): &t2I3 1-fr;U/ Sampler Signature: ;.~~ Date Signed11't; ()~

RP GW Sampling Field Form

l f,'
,,

r

L PAGE 2 OF 2

II 11 'I i -11.11 -jIll 111111111111,11 1111'11' I " I I Ii I' I i -
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1

c!J. AMEC Earth & EnVir.onmental, Inc. Project Name: 2006 Winter GW Event

arne ~ GROUNDWATER Project #: 0-61M-1 0703-0 P 43

.. ~~AMPLINGFIELD FORM Monitoring/Sampling Date: 31-:J."A..10b
Monitoring Well 10: ~p-ll ~ ~~~ IField Personnel: J. ~(.o..~.l~, B. M<.Gt-a\, c,,,J.J.~ l. r: i._I...

%LEL Background: - In well Casing: -- PID Calibration Date: e-:tJ ~Oc:> 3(Z'2.ltJt:

DatelTime of Measurement: ~ ;J.'llot / IO~o Depth to Water Measuring Technique: So f 1'",.,+
Depth Well Bottom (TOC - ft.): ::JtHs I ~, Detection Method of Free Product: NA

=

Depth to Water Level (TOC - ft.): J. S.3 ( Conversions Factors (casing dia. =gallons/linear ft.)
Depth to Free Prequel (TOC - ft.): 0.75" = 0.02 1" = 0.04 2" = 0.17
Calculated Column Height (ft.): 4" =0.66 6" =1.47 8" =2.61
Casing Diameter (in.): 2 f1 Three Well Purge Volumes (gallons) = 3 x
Quantity of Free Product Collected (gal.): Method of Collecting Free Product: IJ~·

Obsevation of sheen or lNAPL "'.va.. [Observation of DNAPL: AIOIJtr.,

Circle One
3" =0.37
12" =5.88

Casing Volume Water Water Specific Turbidity Dissolved
Volumes Purged Temperature pH Conductivity Oxygen

(#) jlitefs')",J (degree C) (S.U.) (ms) (NTUs) (mg/L)

o }'3.:z,s 7,,0'1: 3"'~ - 1~2::t

S\oo J~ Sa h.~ I 4/0 - 0.1.1'3
llllXO 1"J,L.r:z (., "77 4~1 - D.'32.

l-:aoo ii .L.J ~ b .7 G 4'36 . -- 0 .7..<1

ORP

(mV)

9~.:;

-5J.<?"
. -5i"fl" R
--Q7.9
-(0'5.0

Time
(0:00 
23:59) .

10; SI
If) _'\:"'1
{n '9'1

notl

III/ I

Total Purged = Purge Pumping Rate (approx. LIm): 200 ",,(/~:AJ~ Well Yield: High / Moderate / Low
Purge Method (circle one): PVC Bailer / Poly Bailer JSS Bailer I Peristalic Pump / Grunfos Pump / Other - Vllal V~I\M'

Ferrous Iron (ppm): '?l.b ttl"' [Decontsrnlnatlon Method:
Instrument Type & Number: YSI Water Disposal: 51Qtf4ll..:~ drlllt-,ea(J.P t.v,f
.~o.Approx. Pump/Intake Depth:
.. .""" ,;0," .... ,. ".i' ,};,,;2.j,r'.:.~~;:;;\.':i';L'\-:;~

>:.,.'
Casing (circle one): Stainless Steel Carbon Steel PV Other:
Casing Condition: PI9/NA I Needs Repairs / Repaired Lock Condition: OK~/ Needs Repairs / Replaced
Cap Condition: tOlO' NA / Needs Repairs / Repaired Inner Casing Condition: OK /(fJ~/ Needs Repairs / Repaired
Paint Condition: OK~ Needs Repairs / Repaired Monument Condition: (019' NA / Needs Repairs / Repaired
Recommended Well RepaIrs:
~;;,:;;F: .,:~','j\..
"".~":;; :.'..... ,,,!
Date Sampled:" 1'17.. O~
Time Sampled: 1130
Chain-of-Custody #5:

Sample Bottles
10 (total) (size)

Preservative Destination
Laboratory

Sample Analytical Parameters
Transporter

Alc.A 'STL

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Field Observations/Notes of Sampling Event:-;i <'eJ"'CIul bVMnon...f fl "+..... ISf) fIJIO/A. :4- c:7 )Q.L<J ...&J r~l" ~l •

~~-rfva. :: ['~ ~ v- V

CERTIFtCATIONSTATEMENT
By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sarp,pJI=r..C8rjoJ.l". ~~~~S.b Sampler Signature: a 4. Date Signed: :3 /21./tJ6
K:10703\Forms\ Groundwater Sample Forrn.xls! RP Tom pg 1 / PAGE 1 OF 2

SCOEPA00013256



amec'i
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

~ ~OUNDWATER Project#: 0-61M-10703-0 Phase 43

~~RPLING FIELD FORM Monitoring/Sampling Date: -a!:r1.lob

(mV)

MonitoringWelllO: RP-/(- ~~Field Personnel: J.Fr.e...,5,'o L# G-lo..,tlL
~ ;"ir'_~~~B.'P~l~;,~)~~g[~'~ti.R(3!NG INFd.~t:~~:')~~~\~,~::\?!:';:·· ... '!"_·

.Casing Volume Water Water Specific Turbidity Dissolved ORP
Volumes Purged Temperature pH Conductivity Oxygen

(#) (liters) (degree C) (S.U,) (ms) (NTUs) (mg/L)

Time
(0:00 
23:59)

~~tr.;:;!:;w~~gpj~)~i~~li:'.
Recommended Well Repairs/Additional Notes:

Time Sampled: I( '0 -I
Sample BoWes Preservative

10 (total) (size)

2 1 L
2 1 L

None
None
None

Destination
Laboratory
STL-Seattle
STL-Seattle
STL-Seattle

Sample
Transporter

courier
courier
courier

Analytical Parameters

8Q81A
8151A-
szzoc .....

3 40ml HCL STL~Seattle courier 82608/

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L
1 500 ml

None
Nitric Acid

STL-Sacram
STL-Seattle

courier
courier

dloxins/furans 1613
Total 7470/6000/7000

1 500 ml Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000
1 1 L
1 500 ml

None
Sulfuric Acid

Test America
STl-SeattJe

courier
courier

405.1/310.1/300
415.1/410.4/350.1/351.12

1 250 NAOH + Zn STL-Seattle courier 376.2
3 40 ml HCL STL-Seattle courier RSK 175"
1 1 L None

...0..1...,

STL~Seattle

UOK
courier chloride/sulfat€dQrtI:l8!!,Fle.pbm:,~a/kalinty

-
I ,.

Field Observations/Notes of Sampling Event: ---------------------------J

.' '.. ' CERTIFICATIONsTATEMENT

By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sampler (Print): Jo Q., 5='~.JSIO Sampler Signature: 'i2..( " Date Signed: 3/2"-10'

RP GIN Sampling Field Form

I
PAGE 2 OF 2

II-I'-!I i illl 1111 IIIJI i ,III Ii I III ~ IIII i d III I I
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I
cfJ 'AMEC Earth & Environmental,. Inc. Project Name: 2006 Winter GW Event

arne GROUNDWATER Project#: 0-61M-10703-0 ,P43

S.AP FIELD FORM Monitoring/Sampling Date: 6/71 /tJb
Mqnitoring WeIIID: Ii(1- (( --~ Id Personnel: ~ Po ffl!.e?J~ -I u.. ~ n I

Start Time: rz-v:; _;" Ethe, Candltians~_ .'~ App,a•. Ak Temp (F):

~",""d J.~tit,"~, ~!;t ~/i_ 0 .'te~!!!::~~~~:~~lI~~~t~,~;:~~··,:~~~, \'V,
%LEL Background: Nt\- In well Casing: IIIt\ PIO Calibration Date: oz,1.2J!p U
Datefrime of Measurement: "?IZ/I lOb! /"1rJD Depth to Water Measuring Technique: "~'6+
Depth Well Bottom (TOC - ft.): A () Detection Method of Free Product AI A
Depth to Water Level (TOC - ft.): :2-9. 'oosnonversions Factors (casing dia. gallons/linear ft.)
Depth to Free Product (TOC - ft.): 0.75" =0.02 1" =0.04 2" =0.17
Calculated Column Height (ft.): 4" =0.66 6" ::; 1.47 8" =2.61
Casing Diameter (in.): Three Well Purge Volumes (gallons) =3 x
Quantity of Free Product Collected (gaL): III Pi Method of Collecting Free Product: AIA
Obsevation of sheen or LNAPL: NPr' [Observation of DNAPL: I"A

Circle One
3" = 0.37
12" = 5.88

Casing Volume Water Water Specific Turbidity Dissolved
Volumes Purged Temperature pH Conductivity Oxygen

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L)

-
y

11'[ .... P/C-

~ (

ORP

(mV)

Time
(0:00 
23:59)

Total Purged = Purge Pumping Rate (approx. Urn): Well Yield: High / Moderate! Low
. Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer I Peristalic Pump / Grunfos Pump / Other Il,~D,' /I .0

Ferrous Iron (ppm): Decontamination Method: rlllAk ~ AW"J IIIJ tnlJ
Instrument Type & Number: YSI Water Disposal: Il.V W~9' I I

_th~

Casing (circle one): ~ Stainless Steel' Carbon Steel PVC Other:
Casing Condition: '-,1Joq1 NA / Needs Repairs / Repaired Lock Condition: 'j; / NA / Needs Repairs I Replaced
Cap Condition: ~~ / NA / Needs Repairs / Repaired Inner Casing Condition:~)/ NA / Ne~ds Repairs / Repaired
Paint Condition: (,-it<; / NA / Needs Repairs / Repaired Monument Condition: ~ / NA / Needs Repairs / Repaired
Recommended Well Repairs: '.

~i~J;~J~1\ij)li~;%r.;,,;:ir1~'::~,\;;.~~~~~~~M~~\N~iN~_qN:iQ~'iA/ .. ,i:.' ·,·c·:.{):C;:jV.~i) .:i<;i':~·::'" .':'.\!:!:[~~
Date Sampled: .." l WJll> LD IQNQC.Sample (circle one): YES (NQ) IWater Chemistry Sample:lY ~ NO
Time Sampled: ., I~~ ISampling Method (circle one): SS'Bailer Poly Bailer Grunfos P~'"9Yn

Chain-of-Custody #s: /I. """\ .not'c> Teflon Bailer Peristaltic Pump Other:(} I...,() :.. I J(Ju\.

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Field Observations/Notes of Sampling Event: --------------------------4

CERT1FI'CATri;:lN STATtMENT

By signing below, ~sted AMEC s)mp~er states that the informa~:~wrovi;1d ~~ page is accurate. ?J /
Sa~~A~P..rintL . l:i.1J..IJr3 ~mPler Sjgnature:~~~ _ Date Signe~~/tJt,

K:10703\Forms\ Groundwater Sample Forrn.xls / r form P9 1 I V j/ PAGE 1 O'F 2

SCOEPA00013258



ame&
AMEC Earth & Environmental, Inc, Project Name: 2006 Winter GW Event

G UNDWATER Project #: 0-61M-10703-0 Pha§ie43

t:" .... ll.. Il"-ING FIELD FORM Monitoring/Sampling Date: ':3/zt/ t)G
Monitoring WeIlIO:i<t'-II_ 'II. lField Personnel: I3I11Zt7 JO[£;:;- . OtLlt:a)D41J (

~ '~~\JJG~~JiiI~i&itEL~rQ~lVk~;W~[;f;;~ :~6R:(;lN:G iNFO~M~¥,t~~~;~c;:::;:~-~~~;,_" ;: ,;;:A~,~~~D,_,_
Casing 'i7ol~- Water Water Specific t#Y Dissolved ORP Time

Volumes p.urged Temperature pH Condu&!? 7d ,.,L./. Oxygen (0:00 -
- (#) (liters) (degree C) (S.U.) .': .p.~f\nf{l$) (mg/L) (mV) 23:59)

rrwCb: b.()! AJ Ll ~

L

-
, \~,. " ..,.-;,;, j/t

. _""--'.'
Recommended Well Repairs/Additional Notes:

r J.

Time Sampled: /3JV I

j'... : -

Sample Bottles Preservative
ID (total) (size)

/dJvr 0 2 1 L None
2 1 L None
2 1 L None
3 40 ml HCL
2 1 L HCL
2 1 L None
1 500 ml Nitric Acid
1 500 ml Nitric Acid
1 1 L None
1 500 rnl Sulfuric Acid
1 250 NAOH + Zn
3 40 ml HCL
1 1 L None

Destination
Laboratory

STL-Seattle
STL-Seattle
STL-Seattle
STL-Seattle
STL-Seattle
STL-Sacram
STL-Seattle
STL-Sacram
Test America
STL-SeattJe
STL-Seattle
STL-SeattJe
STL-Seattle

Sample
Transporter

courier
courier
courier
courier

courier
courier
courier
courier
courier
courier
courier
courier
courier

Analytical Parameters

8081A
8151A
8270C
8260B

NWTPH-Dx
dioxins/furans 1613

Total 7470/6000/7000
Dissolved 7470/S000/7000

405.1/310.1/300
415.1/410.4/350.1/351.12

37S.2
RSK 175

chloride/sulf8i-eJef4he~bQgt3ReFtlSlalkalinty

Field Observations/Notes of Sampling Event:------------------------1
.._ CERTIFICATION STATEMENT

By signing below, the listed AMEC sampler states that the information prov"", on this page is accurate. " /

Sampler (Print): (jA12!3 Ut1 Sampler Signature:;W r(7Vl'yJ Date Signed: !o/"21 lolA
J () f /

RP GW Sampliflg Field Form

iii ,j f :111 In' 11111111111111 -1111'11, I "I ! I

PAGE 2 OF 2

iii i I
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ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project#: 0-61M-10703-0 P,43

SAMPLING FIELD FORM Monitoring/Sampling Date: -:P/~"1'/O..b

%LEL Background: In well Casing: PID Calibration Date:

OatelTime of Measurement: ?>/')-?'fD.b / I; '3<:1 Depth to Water Measuring Technique:
Depth Well Bottom (TOC - ft.): I Detection Method of Free Product:
Depth to Water Level TOC - ft.): r::; •1-~ Conversions Factors (casing dia. = gallons/linear ft.) Circle One
Depth to Free Product (TOC - ft.): 0.75" =0.02 1" =0.04 2" = 0.17 3" =0.37
Calculated Column Height (ft.): 4" =0.66 ,.6"'= 1.47 8" =2.61 12" =5.88
Casing Diameter (in.): Three Well Purge.-voIu"'mes (gallons) = 3 x =
Quantity of Free Product Collected (gaL): MethoQ...of.C·ollecting Free Product:
Obsevation of sheen or LNAPL: [Observation of DNAPL:

ORPCasing Volume Water Water Speci~c. '"Furlyidity Dissolved
Volumes Purged Temperature pH Condycl:At~ "D2JV.....c Oxygen

(#) (liters) (degree C) (S.U.) .; ~vtol- V(1J.Jl"ef?i (mg/L)

Time
(0:00 -

(mV) 23:59)

e. Z. 0 I~ til

-(0,'6 i31.i (.

Total Purged = Purge Pumping Rate (approx. Um): 257i·~.V Well Yield: High / Moderate / Low
,Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer / Peristalic Pump I Grunfos Pump / Other =/')lJhll ~~i;;I1..P

Ferrous Iron (ppm): ,...,;0 Decontamination Method: A- , ..... - N4-'ffi. ......A1J f 0/ 6.Jjl.W
InstrumentType & Number: YSI :J:i -:? Water Disposal: dP lA"5F

~~m~~~~;:~::~1,a±k~~~;~~;.~-,emPt~h:~~~~~,~,:;,.~
Casing Condition: 0)' / NA / Needs Repairs / Repaired I1:cCk Condition: !' ~/ NA/ Needs Repairs / Replaced
Cap Condition:- ~ / NA / Needs Repairs I Repaired Inner Casing Condition:~ / NA / Needs Repairs / Repaired
Paint Condition: Q!<)/ NA / Needs Repairs / Repaired Monument Condition: r INA / Needs Repairs I Repaired
Recommended Well Repairs: .........

~:1t~i;;.::\,.,.;;;~;~r :j:;;i:;:i~:;:-~t\tj;Ma@~~~~r~~M~t.iMt;:;l~F.'Q;[~*l~~;J!.tlAT A .::........ ':' ?;',,:r!<,:\>,';!i,,::;~:,~:t!6 ·:;.~;r,";:~h~1::~;i
Date Sampled: ;II?::;" lOb. IQA/QC Sample (circle one): YES (NO)) IWater Chemistry Sample: YES 4NO
Time Sampled: '/3t;D, )Sampling Method (circle one): Ss:Eiiler Poly Baifer Grunfos Purl'tp-7
Chain-of-Custody #s: ~jJ-A.61rlL.. Teflon Bailer Peristaltic Pump OtherlA1,.OIAIi..J'

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

1&1'1-01
{ )f) r,

I

J

f..- 114
/1 j(.1 / ill -----

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES/NO

Field Observations/Notes of Sampling Event:-------------------------t
CERTIFICATION STAtE;MENT

By signing below, the li~~ed/}A~C sa~~ states that the informa~~ ~rovi~ed ~nJY5 page is ace.. urate. / I.
Sarg,p,l~,Wd:inU;. c::1f}I:!!...Lf:) Ur''1 Sampler Signature:J/;;J1U/fr- iftVV'1 Date SignePI 'Yf!th

K:10703\Forms\ Groundwater Sample Forrn,xls/! RP form pg 1 rr PAGE 1 OF 2

SCOEPA00013260



AGRP GIN Sampling, leld Form

ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-1 0703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: ".?/ -v1/lJb
Monitoring WeIlID: jField Personnel: ( {

~' '~·:!;:,'~~f~:~r~(_,._ 'i:.fdtb1iiA;'~Wt~~~'~;P'dRGrNG iNFORM;'~f:9J~r1:{[:::;'i,'~i'':;;;g:(T
' ,

"\': ""i : ',:.<",,;;,,6f
",c,L.'".", ;F'..' f-'-

Casing Volume Water Water Specific

~~~
Dissolved ORP Time

Volumes Purged Temperature pH

~~~
Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) ~~ (mg/L) (mV) 23:59)
(l~. .JfAn" qot..- )"g.!?D k,'"1-, t;itf =r. 'I" rJ.9-9 -5/. t/ 13 c;57--

q,l)L- /36"Z-- ("" ::TJ .s-,Lf 0,7-?- -56/0 ! 1f'rJ1)
Vl.J.nDI I

-; I, 171)., - lA, In 1... A11U.~( ..,-, ''/ I

"'1.-1'

r v n " II~

r e:-: --- (V, v '--J / '-'"

-;'"~@~'. '. ,,' ~~: ,i~gl~;~Gq~!~:l]~!~N~;
, 'i:',"cl"!';j?'~ "i, ",,'-."c: ',i',"", :"

': u: ;,; -: .;,'i,:;;;;;;' :,·':"t,::: j:;~j;ci

Recommended Well Repairs/Additional Notes:

"
f

_1~~~~'f~@N1·DAi,*;,'i;~1·
..

,,,,.··~'",i ,,[.,
;;" ,,''''',:'

Date Sampled: :3/:;'7-- /)f, Additional Chain-of-Custody #s: '
Time Sampled: rss» I

Sample . Bottles Preservative Destination Sample Analytical Parameters
JD (total) (size) Laboratory Transporter

b/'1, oJ , 2 1 L None STL-Seattle courier 80B1A
2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 827QC
3 40ml HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STL-Sacram courier dioxins/furans 1613
1 SOOml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500 ml Nitric Acid STL-Sacram courier Dissolved ·7470/6000/7000
1 1 L None Test America courier 405.1/310.1/300
1 500 ml Sulfuric Acid STL-Seattle courier 415.1/41OA/350.1/351.12
1 250 NAOH +Zn STL-Seattle courier 376.2
3 40 ml HCL STL-Seattle courier RSK 1'75
1 1 L None STL-SeattJe courier chloride/sulfate/orihoRhosphorus/alkalinty

UDJI,<{ ~ -(fI;t~ -rJ:::-r... \ I-A1 ,. .1\ .u: lAD

'V / {iIO JIlL -4. I': »»: :;rAt?· oF;... SlYlc...u&J f'" .. r

I)

Field Observations/Notes of Sampling Event:

CERTIFICATIDNSTATEMENT

By signing below, the listed AMEC sampler states that the info~vi~on this ~a3f:: is accurate. ,~

Sampler (Print): "1J4Izr3 t.1f1lAI Sampler Signatur ,I.. ~~A·V··/ Date Signed)/ ~
/ ( G

I

"'. P F ? OF ?

111·-;1 I---Ifill 1111 'I' I I: III I I

SCOEPA00013261



ame
"". AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

11.0 GROUNDWATER Project#: 0-61M-10703-0P43

f)V'- SA~PLlNG FIELD FORM Monitoring/Sampling Date: g /;;)..?'106
Monitoring WeIlID: MW-D -3..., ~ ITFieid Personnel: 11". U (J...-~ 1 fC-o~ I.. c: I" -<t.L

%LEL Background: In well Casing: PID Calibration Date:

DatelTime of Measurement: '3 hl"{Oc. / '3-z,e:, Depth to Water Measuring Technique:
Depth Well Bottom (TOC - ft.): I Detection Method of Free Product:

=

Depth to Water Level (TOC - ft.): ?: i t..f Conversions Factors (casing dia. = gallons/linear ft.)
Depth to Free Product (TOC· ft.): 0.75" = 0.02 1" = 0.04 2" = 0.17
Calculated Column Height (ft.): 4" = 0.66 6" = 1.47 8" = 2.61
Casing Diameter (in.): Three Well Purge Volumes (gallons) =3 x
Quantity of Free Product Collected (gal.): Method of Collecting Free Product:
Obsevation of sheen or LNAPL: IObservation of DNAPL:

Circle One
3" =0.37
12" =5.88

ORPCasing Volume Water Water Specific .~ Dissolved
Volumes Purged Temperature pH co'}-;'77Z..:; DJ,..1IV~ Oxygen

(#) (liters) (degree C) (S.U.) /~J'~ ~os,J (mg/L)

Time
(0:00 -

(mV) 23:59)

'/I'J)]- 9 /1 W

1-1/ l./. () / ;l.::i--
1-111.1 li l 30

Total Purged :=. Purge Pumping Rate (approx. Um): ..... :3<e-o tJ..I,..:- Well Yield: High / Moderate / Low
Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer / Peristalic Pump / GrunfosPump f Other -
Ferrous Iron (ppm): !!5

r
5 I'M (L Decontamination Method: 0:0~ ... ."J I M\ .1. II .~"

Instrument Type & Number: YSI ;If ~ Water Disposal: flAJ ~-Y •
rnstrumM' Calibration D::e& Time: l~~O'9 .IApprox pumP/lnt:;;\~,~Pth

Casing (circle one): Stainless Steel Carbon Steel Other:
Casing Condition:fiJF / NA f Needs Repairs / Repaired Lock Condition: (J15./NA / Needs Repairs / Replaced
Cap Condition: \.<ifj / NA / Needs Repairs / Repaired Inner Casing Condition: J~ / NA / Needs Repairs / Repaired.
Paint Condition: )1 VNA / Needs Repairs / Repaired Monument Condition: \c::Ql9/ NA / Needs Repairs / Repaired
Recommended Well Repairs:

~,:;A;~~;lt·~~':iJ.f2~,;;:!::~:\;;~~lN~:iN~~~~&l~fPf.~~.1t9~t.c\ .:"" "i",i+\f;~,'): .. \;i;;;U;:>::..;;:;d;).·' }~\;::i,
Date Sampled: -:%.1 'Y'L.lnl. IQNQC Sample (circle one): YES / NO !WaterChemistry Sample:c:iE8 f NO
Time Sampled: rq41J ISampling Method (circle one): SS Bailer Poly Bailer Grunfos Pu~p 4

Chain-of-Custody #s: L "~J Teflon Bailer Peristaltic Pump Other: n,," ;,
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory Transporter
l,,:}n -at

rt hi
I/V II

/ IV

c.

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless othpffllse noted: YES / NO

Field Observations/Notes of Sampling Event: ~-_--_--_-------...,

CERTIFICATION $TATEMENT
By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Samn!pJ (Pc,r:int\·; P-LA,f2. LAfJf Sampler Signature:~~/ Date Signed: 3/2--1/ob
K:107031Formsl Groundwater Sample Forrn.xls / RP form pg 1 U PAGE 1 OF 2

SCOEPA00013262



L

PAGE 2 OF 2RP GIN Sampling Field Form

ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event ,-

GROUNDWATER Project #: 0-61 M-1 0703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: --z...(;).--q.{0 ~
~

Monitoring WelllD: IField Personnel:
I
-

~,} .... :·?T:,L.::_~·~,~2'Q:&TA~~;~~lN?O'~'GI.NG iNFORM~~tiJ~'';[V'~i,{{,~: ..
;~ ,."'";,;,' i~:i;':'~/;;~ -

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 - ,-

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

- -
I

,

, -

.-

,

I-

~:-'.! ..',~,<, . ..~
i;·>W~ .i*i~r4':

i·.·.:'·• .......-:.. """""""':,'ii,,~<

.-' :. .:y<:. (c'"'i ;';',,;,,'."'.

Recommended Well Repairs/Additional Notes: .'

_Mhr·.~1li~'i!lAt~,~~1~~;r :'i':,,;; f5A~i~~~~~~j~:U~;~SI --
'. ·c ..

Date Sampled: ~ () Additional Chain-of-Custody #s:
Time Sampled: Itfc.f$' I

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

ftJ~ 0-0 2 1 L None STL-Seattle courier 8081A
2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C
3 40mJ HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1L None ~TL-Sacram courier dioxins/furans 161,3
1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500ml Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000 I
1. 1 L None Test America courier 405.1/310.1/300
1 SOOml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAQH + Zn STL-Seattle courier 376.2
3 40ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfate/orthophqsphorus/alkalinty

/ Pt771~ j.}(JAJe 11'~~ 14J /-.LU. J~ - I.

"'V I Ii,,/) W4-,Cl-If'- ~. "L r::-I ,<}/..I.4..l 5(1'l:;1J5 f •

Field Observations/Notes of Sampling Event:

" .. CERTIFICATION STATEMENT

By signing b.eloW~he listed AMEC sampler states that the info~~:?n pr~~iS page is accurate.

Sampler (Pnnt): i~;fozB ~ Sampler Slgnaturi6W/; , . Date Signed: ,J, 'J-?ltJb
-I I U

I

\ \ n \ \ iii i \ \1
'IIIM! ' !liN \ \ -111m III i

SCOEPA00013263



ame&
AMEC Earth & Environmental, 'Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project#: 0-61M-10703-0 P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: s!;;rr/010
Monitoring WefIID:lv--O-;- 'P \Field Personnet rr., ~\L .Lrs, r..IM.lr, R..."l" L..,.v

%LEL Background: In well Casing: PID Calibration Date: ~/:).'":J.-/A"

DatelTime of Measurement: ""!.J;J.l/~ / :&~bO Depth to Water Measuring Technique: t-JA
Depth Well Bottom (TOC - ft.): C\tf Detection Method of Free Product: HA.

::

Depth to Water Level (TOC - ft.): ".2.-=1- Conversions Factors (casing dia. =:: gallons/linear ft.)
Depth to Free Product (TOC - ft.): ~ 0.75" =0.02 1" =0.04 2" =0.17
Calculated Column Height (ft.): 4" =:: 0.66 6" =1.47 8" =2.61
Casing Diameter (in.): Three Well Purge Volumes (gallons) :: 3 x
Quantity of Free Product Collected (gal.): 16 Method of Collecting Free Product: rv-A
Obsevation of sheen or LNAPL: "'~ [Observation of DNAPL: I-JO.Nl...

Circle One
3" =0.37
12" =5.88

Casing Volume Water Water Specific ~_.. Dissolved ORP Time
Volumes Purged Temperature pH Con~~ty - Oxygen (0:00 -

(#) \..(\}...~~ (liters) (degree C) (S.U,) A, -.... ~~. (mg/L) (mV) 23:59)

Total Purged = Purge Pumping Rate (approx. Um): e;)..~ ~/~ Well Yield: High I Moderate / LoW;
Purge Method (circle one): PVC Bailer I Poly Bailer / SS Bailer / Peristalic Pump / Grunfos Pump / Other;;; D/;u:..JU4/~

Ferrous Iron (ppm): /.0 fWI f 1- Decontamination Method:
Instrument Type & Number: YSI #' -:-..r, Water Disposal: ~f> - w re

Casing Condition: / NA / Needs Repairs / Repaired Lock Condition: <::OK / NA / Needs Repairs / Replaced
Cap Condition: I / NA / Needs Repairs / Repaired Inner Casing Condition:~ / NA / Needs Repairs / Repaired
Paint Condition: ( / NA / Needs Repairs / Repaired Monument Condition: {O~/ NA I Needs Repairs / Repaired
Recommended Well Repairs:

l,:,.•r,; '. .:\; ;~~J~,j:t::;~:;T.r:~;~;;~W~~~~I~~~i~:UN§;;lNF,~~M~f~lq~/~AT A: ',i' ': ,;.,;~§:,;.~~::<;E:;'::':: '\C,~\i(;':'~:V:i~·::.L·.":d;~
Date Sampled: ~ j';q £&(4, QNQC Sample (circle one): YES / I<KJ) IWater Chemistry Sample: (YE ~ / NO
Time Sampled: /!5t/.t;' Sampling Method (circle one): SS Bailer Poly Bailer Grunfos Pump
Chain-or-Custody #s: "fJ.rM _: .. Teflon Bailer Peristaltic Pump Other:t';)~valve.

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

/>. 1\ r. 0 If)
t\ I (J ( J II/: /J / III
\'-J-~ V, 'VL/L

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: ('i'E"S'/ NO

. Field Observations/Notes of Sampling Event:-------------------------f
CERTIFICATION S:tATE:MENT

By signing below, the listed AM~C sampler states th~t the information provide~ thi~yege is accurate.

Sal1!Q,l~AWc!jQ,tj;i" ""~~l Sampler Signature: ---::/f~Ct Date Signed: 'V;;l7;06
K:10703\Forms\ Groundwater Sample Form.xls ! RP form pg 1

L
PAGE 1 OF 2
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amecG
': AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: "? I--::J,,':;;-laP
Monitoring Well 10: lField Personnel: Y

i;~i~::i~!~1.;~@t?ii"Z;·;~;:~~;,L';~;:;jt~:l~f~~;;fN~lF~~'W~Etifri~rA,;~~;~~t2~b'r{dING rNFo.Ri~Mli;jg~(l:~<·:;:!;\M,::.';",,';:!, .t...• '(':~'~'tjh":";'i;Y;:;
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00-
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

~ ....".•.",.•\;,;, . ,;,;,;"o,;;'.;.;.;-~....,;,.;.;~
Recommended Well Repairs/Additional Notes:

Time Sampled: J ~a~15
Sample Bottles

ID (total) (size)
fb~(- ot 2 1 L

2 1 L
2 1 L
3 40ml
2 1 L
2 1 L
1 500 ml
1 500 ml
1 1 L
1 500 ml

I 1 250
3 40 ml
1 1 L

r ~....l

I
Preservative Destination

Laboratory
None STL-Seattle
None STL-Seattle
None STL-Seattle
HCL STL-Seattle
HCL STL-Seattle
None STL-Sacram

Nitric Acid STL-Seattle
Nitric Acid STL-Sacram

None Test America
Sulfuric Acid STL.-Seattle
NAOH + Zn STL-SeqttJe

HCL .STL-Seattle
None STL Seattle

jJr)V-- f tAr- f.hw,f

Sample
Transporter

courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier

Analytical Parameters

8081A
8151A
8270C
8260B

NWTPH-Ox
dioxins/furans 1613

Total 7470/600017000
Dissolved 7470/6000/7000

405.1/310.1/300
415.1/410.4/350.1/351.12

376.2
RSK 175

chloride/sulfate/arthpplJQspRGr~/aJkalinty

rl.t.,J/ ,II A AI. .oMA.

Field Observations/Notes of Sampling Event: ---------------------------1

"

.' . CERTIFICATioN· STATEMENT
By signing below, the listed AMEC sampler states that the information provlded on ~age is accurate.

Sampler (Print): ,bf112-f:..ly LfI-/2hfSampler Signature: . ffUtf- ~AJ(./\')ateSigned: :t71lftft:?

/
1 / v (/1 I

RP GW Sampling Field Form I PAGE 2 OF 2

II it I I -'ill 1'11 ' 11'1111,111111,111111 III I, I
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1
& AMEC Earth & Environmental, Inc. Project Name, 2006 Winte' GWEvent

arne GROUNDWATER Project #: 0-61M-10703-Q P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 'bt t..Y'~ G
Monitoring WeIlID: ( ll-Qc..f-S [Field Personnel:

%LEL Background: 11/~ In well Casing: III fi PID Calibration Date: 2,f u I :>0 P (p

DatelTime of Measurement: 2/1h' 10II / O'f2D Depth to Water Measuring Technique: wI J"I ~ (¥-
Depth Well Bottom (TOC - ft.): r'1--- Detection Method of Free Product: A/f\' ~

=

Depth to Water Level (TOC - ft.): .t::;.~ { Conversions Factors (casing dia. ::; gallons/linear ft.)
Depth to Free Product (TOC - ft.): 'IV,tt' 0.75":::: 0.02 1:'::; 0.04 2" =0.17
Calculated Column Height (ft.): 4"= 0.66 6" = 1.47 8" :::: 2.61
Casing Diameter (in.): t:..J Three Well Purge Volumes (gallons) =: 3 x.

Circle One
3" = 0.37
12"::::5.88

Quantity of Free Product Collected (gql.): N'A Method of Collecting Free Product: tVrr
Obsevation of sheen or LNAPL: AI {)r IObservation of DNAPL: Nfr ~

Casing Volume Water Water Specific Turbidity Dissolved ORP Time ~
Volumes Purged Temperature pH Conductivity Oxygen (0:00 - 'v'~

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59) K'J.-tl
P_ I'), .o'? -::}-.'i~ 4'~ ').- (J {MAr l.qx-- f'-Jt.g-- r..tr~(p

0.9 (Z.B3, f. \ 'S !.t2~ J~ ~. \:g gLy..~ 09 ~,2 -=1-.L '

o.e (-'l.._~ ~-'2- ~2...L ,t"MAr 0 \9l T,..+09&)(o

Total Purged = Purge Pumping Rate (approx. Um): 0.2.. Well Yield: High / Moderate / Low
Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer / Peristafic Pump / Grunfos Pump / Other - aJ1 'lQfhPAt [2...
Ferrous Iron (ppm): e> •~ Decontamination Method: 'i1 /Ji1J.,!l.1I' • t .In· -101" ';, 111. r''''9\
Instrument Type & Number: ySI Water Disposal: "fLP I~C:- ./
Instrument Calibration Date &T~'me:1/JW. Approx. Pump/Intake Depth: 1.).....

';.;':;;(~<: ". "V.'-i>·' ",'
·.;.'1i'.:, •.•",,;~.-o ,:,,·.,··"';':.·;t,

Casing (circle one): _ Stainless Steel Carbon Steel PV Other:
Casing Condition: ~ NA / Needs Repairs / Repaired I[ock Condition: PI / NA / Needs Repairs I Replaced
Cap Condition: 1JK)/ NA / Needs Repairs / Repaired Inner Casing Condition: ~ 'J NA / Needs Repairs I Repaired
Paint Condition: ( ~/ NA I Needs Repairs / Repaired Monument Condition: !J1 ~) NA / Needs Repairs / Repaired
Recommended We'!lBepairs: .......

r~i~tf~~\\;~~~.\i5;g:ll:::-~t~;jt ,;S;:#;,:c{;~1r~!~~§-~~Mg~It£Gj'lN:F~~jfQAfA. .;/:,,!_.•.•.:,;:,.¥ ~~i;,~;:~._·· ,,}:~J:;_i;~~';~~;::i:,;~',:;J!<lk fill
Date Sampled: 1,,, -»t,rUl\l IQNQC Sample (circle one): \(.'I<'l::\ J(l'f'1~ IWater Chemistry Sample:\YE$)! NO
Tim~ Sampled: '0\0 ISampling Method (circle one): ~S Bailer Poly Bailer Grunfos Purrp r?

. Chaln-of-Custody #s: OLm *WJ"l(.tr., Teflon Bailer Peristaltic Pump Other: lAlrtO rA.~ff--
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory. Transporter

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Field Observations/Notes of Sampling Event: I~ .N!. '" ~-~<l.' • ,d.1J... i' IJI. *''\,..... .,c~ ~

J..\. " ... -. J..\_.... ~ "\ Ai -~~. _..... --.r~t: . AI 1: e:::.t-", J./I;'..-/tAII f1- ./"f:;y..i/1:;, It
I CERTIFJ~ATJbNSfATEMENT -~ii!t1~

PAGE 1 OF 2K:1 0703\Forms\ Groundwater Sample Forrn.xls I RP form pg 1

By signing below, the listed AM~C sampler states that the jnforma~0}5rovided on this page is accurate. I' 1 "r:;t

Sar'tl,2Ji?f,h'PJjn.tJ:.~~ LRA (1LtJI\~ Sampler Signature:l"1TbaJ )Jib-.O~te Signed::; J! 00- ~ --
SCOEPA00013266



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event .-

GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 03/2cg/C)~
-

Monitoring Well 10: U' -o£..\-S !Field Personnel: L~ c.~ ~ -;re.. -

!!}'~~"':Jt;"~<1""'~ ,·.7:~.th~~im~IiWEtb;I)~f.A~&f,WEL~:~b'RGING INE$R~~]rQ~j.::::1:i~},,:~,:~;;:>;, ," ,',\;r:J.::i.0 :'Ci: .-
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

O.g i2...15 2-, ?~22
.-

4.21 r: eAAr Cor'~ 4.) .'1 1004
'C:>,9. J2.Q, ~~L.J<{- 42\ ,. I~A.v' C).'S -u,~\ ~-- .-

If KJ,",

11I::l8
I -

..-

.

.

I
-

'; :~~~:N'~'mf,9rt;
'"-'.:'"

[iJi~~l:~;~~.~,C::·:'';j}',:,:',c',
':"~ 'A;;r: ':"~ ",';'

Z~.: .S<;;··;;i:':~
, ',"' . I"

Recommended Well Repairs/Additional Notes:
l

~Wltj~_~Ii!';DAf.A:'R;:If~:~':"'.:"
,

;~ "; :"7:. :
..",' C;i:

".,,, - ,=' ",>.'.,..,

Date Sampled: -:i - Additional Chain-of-Custody #5:
Time Sampled: lO{b I

I

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

fA"" ~, 2 1 L None STL-Seattle courier 8081A
I

2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C ..

3 40 ml HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STL-Sacram courier dioxins/furans 1613 ;

1 500ml Nitric Acid STL-Seattle courier Total 7470/600017000
1 500ml Nitric Acid STL-Sacram courier Pissolved 7470/6000/7000
1 None Test America 405.1/310.1/300

,
1 L courier

1 500ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAOH +Zn STL-Seattle courier 376.2
3 40ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier ~hloride/sulfate/orthophosphorus/alkalinty

\ II25inl ...Jr,'" ,A.J~ <\1h'7LIS
I,~

-.....l( r 1-7~ _, ~.,,, 1",.tl"'Avrtv ,", ...- I1J~1 A'" J,' •.- JOt II~
rr "un ; «fNf.,. , 7

.
Field Observations/Notes of Sampling Event:

'';0:' ..
. ";,

.. CERTIFICATIOf\i STAT'EMENT
By signing below, the listed AMEC sampler states that the informatjolf~oVjded on this page is accurate.

~A2P/"fnSampler (Print): U.e:::, Ar.,.Zfltf J1A/Sampler Sjgnature~/JI))..J1f~ateSigned:
.....

RP GW Sampling Field Form

III \, 'I I ·'111 III' '111111,,111'1' 111'11' . II ,

PAGE 2 OF 2

III I I

SCOEPA00013267



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: ?;'/2"l1ob
Monitoring WeIlID: ~~a4.~.c . IField Personnel:-:sw. '{lee.,\: C.~a..la.Ll CJ~- I? u: Jl. t:::....\..Mc..04~J
Start Time: , 0:"7..0 ~tion"~l<...r Approx. Air Temp (F)>;S'

?}~ ·'{)N;i~ ·1tt:",'."}Vl~(~irTrii~t~(fiNF61iMA~J6ii;'J~{\;~)}(::.;-';;f;,;"G~-J;:('~':.l';r~;,
PID (ppm) Background: 0. (If In well Casing; ~_qj PID Calibration Standard: isobutylene
%LEL Background: - In well Casing: - PID Calibration Date: ~/~ID"
Date/Time of Measurement: -:./'2.S,/C!l~ / Depth to Water Measuring Technique: ~.l.,~ r
Depth Well Bottom (TOC - ft.): Detection Method of Free Product: Mil
Depth to Water Level (TOC - ft.): -g_ol Conversions Factors (casing dia. = gallons/linear ft.) Circle One
Depth to Free Product (TOC - ft.): IVA 0.75" = 0.02 1" = 0.04 2"=0.17 3" = 0.37
Calculated Column Height (ft.): 4~ 6" = 1.47 8" = 2.61 12" = 5.88
Casing Diameter (in.): 4 " Three' ell Purge Volumes (gallons) = 3 x =
Quantity of Free Product Collected (gaL): aJ Method of Collecting Free Product: uA
Obsevation of sheen or LNAPL: \Observation of DNAPL: .vA

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (~}-'lS (NTUs) (mg/L) (mV) 23:59)

.. lSi \ ~.b1o ~.o"" 4.{lDG4 (.Je<lV'" ~."5S" -4'.'3 Jo:Z3
1.1.0J 13.~ 5".e'D Yb~':)" eke.-' tt$. "it{ -"79-3 10:'3D

"1.'59 2~.C\1 '~,'9'0 L/r;;t'3D Clear ~-It5 ~3'.b . [0:37

:o.SJ' 14·otA G,q~ Llrt;C.4 C(~ qJ./C/ -~.t{ l(J~LJ<f

\>. ...~ -. ~A J ~oo oIL J-...JO t riA - ..4. I .~ __ Ie J.d ... -:JL};""l
OS i:t.'lL 10...:'e ,"'· .-.r1O

I , U-.. IVT LA,.::' l ~u .. -/
Total Purged = Purge Pumping Rate (approx. Urn): • 'S ~/1ttJA.-.~... Well Yield: tiigij/ Moderate / Low
Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer / Peristalic Pump I Gruntos Pump I Other =th""d JR.. lve.
Ferrous Iron (ppm): 5 ..7, Decontamination Method: ¥t IOTP • .OJ I ..U.~Cl1 6c AIOM~ '"
Instrument Type & Number: YSI II IWater Disposal: Kf ~.r

~,akeDePlh:
~,P"";';i.

,,","
',i" "'c.""
Casing (circle one): Stainless Steel Carbon Steel Other:
Casing Condition: (1 / NA / Needs Repairs / Repaired Lock Condition: t7fS / NA I Needs Repairs I Replaced
Cap Condition: <l / NA I Needs RepaJrs / Repaired Inner Casing Condition: Qj3)1 NA / Needs Repairs / Repaired
Paint Condition: ~ INA / Needs Repairs I Repaired Monument Condition: ~I NA / Needs Repairs I Repaired

. Recommended Well Repairs: .' . . .

~_;:L\,:~~!?X>:':;"':::}"ir.[~~M~~tiN~r~ffi:~ij~~iQN[}~@~.TA .. ,':';"~\'(-~':;;(,·X·;:</·:>:::\':'J·![:'3:-I~~:1
Date Sampled: -s./~/Ob QNQC Sample (circle one): «~/ NO IWater Chemistry Sample: ~g / NO
Time Sampled: H-o<> JJ.'Z<I3/of Sampling Method (circle one): SS Bailer Poly Bailer Grunfos Pump
Chain-of-Custody #s: Teflon Bailer Peristaltic Pump Other: b~1 V&.!-e

Sample Bottles Preservative Destination Sample Analytical Parameters
ID (total) (size) Laboratory Transporter

t..~-4'
~-&.- L ._1/ pa(£

, u

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: (E§}INO

Field observationSli,tes of Sampling Event: I A"tA. r •J-<,( VI/"1,,/ -droLI,.fA! ...... .....£7, I A.J~
~ C?'7/Y'11 ;jQ/k.. ~~.--L .:L

....- , ../
~ I v ""'v '1 ./

CERTIFlCATJON STATEMENT

By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

SarOO~n~~inlJ~. c;~~~c:.J.. Sampler Signature: -/J'~ Date Signed: 3/.PleP6
-

K:10703\Forms\ Groundwater Sample Form.xls I RP form pg 1 PAGE 1 OF 2

SCOEPA00013268



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELD FORM Manitoring/Sampling Date:

Monitoring WeIlID',~eld Personnel: '.

~,~ ,;: :..}: . . ·;~~J·:EbL~D~JAi:~"W~i~2~i.fRqlriG iNFOR!M~J;tQ:W~;f;f;r};,SS~:;;:
J} ..»,., ,);'}! "ji:'''~ .

;,.: : "'~"";" ' ..';".".

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (~p.S (NTUs) (mglL) (rnv) 23:59)

'0. "'Jf;'Q. l(,..o'3 ,'- ·0(, Lt'"~?- elc"," 9.f.,a - 0,4.'1 J/:OLj
11.0 oR lLf·'3 (. .1J;l 4"00 c.10"-"'" (1./::l. -Q;l.5' /1:06
II.~~. J4.-s.6" 5.9'" 4~c.r e..\~- 't6. II -t}I.lI ,/:1'2-
1;;J.~~ JI./ ....D (.".o~ uuo>: e-(e.<V ~.JJ -ql./.;> 1l~~O

.":'_::~;L':'_: ",::. '::~~~:~i";l,;"g.:';_l:::;' i;,:\1 " ~.':'.,-, ':W "ONElfl:::JON'"_ :~..;,~:~ :,.~ .. '''',,' _.. ,).:;, ~:~·.~*~.f;L;::,. ~.:. ...:. ';"".1.".:

Recommended Well Repairs/Additional Notes:

DatesamPled:~:~t!~;P"'T4';," ,;:S,:~;'i~lr;Jiiif:t

Time Sampled: ~ ,r.zo~
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory Transporter
_~_~oI01l~ U¥ 1 L None STL-Seattle courier 8081A

'2.lJ: 1 L None STL-Seattle courier 8151A
0-2, 1 L None STL-Seattle courier 8270C

"!>fi r . 40m[ HCL STL-Seattle courier 82608

::L.Z~~ 1 L HCL STL-Seattle courier NWTPH-Dx
"- :22' ~ 1 L None STL-Sacram courier dioxins/furans 1613

1 500ml Nitric Acid STL-Seattle courier Total 747016000/7000
1 .500 ml Nitric Acid STL-Sacram courier : Dissolved 7470/6000/7000
1 1 L None Test America courier 405.11310,1/300
1 500 mf Sulfuric ACid STL-Seattle courier 415.1/410.41350.11351.12
1 250 NAOH + Zn STL-S,eattle courier 376.2
3 40 ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty

Field Observations/Notes of Sampling Event:

'.

CERTIFICATION·STi.\,TEMENT -,

By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sampler (Print): u ......~ . . Sampler Signature: -/J-f# Date Signed: w'~-!6

P:

. I

RP GW Sampling Field Form

'1\'( II \ Il II i.IUI '11\,11 1\,111

PAGF? OF?

,I I, 'I III, \

SCOEPA00013269



I

cY AMEC Earth & Environmental, Inc. Project Name, 2006 Winte, GW Event

arne GROUNDWATER Project #: 0-61 M-10703-0 P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: }/n /",

%LEL Background: - In well Casing: - PID Calibration Date: ~/::v61at,
Date/Time of Measurement: 3/?A/uL / !~OO Depth to Water Measuring Technique: 'Sb Ii"..£..\-

Circle One
3" =0.37'
12" = 5.88

==

Depth to Water Level (TOC - ft.): \.0.' 0 Conversions Factors (casing dia. =gallonsllinear ft.)
Depth to Free Product (TOC - ft.): WA 0.75" = 0.02 1" =0.04 2" (QJ»
Calculated Column Height (ft.): 4" == 0.66 6" = 1.47 8" =2.61
Casing Diameter (in.): ":i. " Three Well Purge Volumes (gallons) =3 x

Depth Well Bottom (TOC - ft.): Detection Method of Free Product: tvA

Quantity of Free Product Collected (gaL): <:JI Method of ColleCting Free Product: MI\
Obsevation of sheen or LNAPL: /J...JA \Observation of DNAPL: rJA

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00-

(#) (liters) (degree C) (S.U,) ~}uS (NTUs) (mg/L) (mV) 23:59)

t:tJ.~.l lS'.lD ".Db "3&.f I C(~ ~.<"b -I J7.'8 I ;;J:D"J
L..\.'c;.x J4.r';;L.. &.·~7 IJ7 CJA..e,/ -'i. 'a , -~",.t:, \a:/~

(.. Cr Q It.f.Lf'T ".'-I ll ,o-a (.\8>V' ';l-,:n- -J~-Cj 19 : ;;J- /
ii.S- ~ 14.~tf. ~-'S4 "100 c.t~ k~~ -tts-s: l;l:.;;l~

Total Purged::: Purge Pumping Rate (approx. Um): olit Jl.fMj\;, Well Yield:(FIigj) / Moderate / Low
Purge Method (circle one): .PVC Bailer / Poly Bailer I SS Bailer / Peristalic Pump / Grunfos Pump I Other - J)~L:.h)4/11t.

Ferrous Iron (ppm): 3.0 Decontamination Method: ._u l Dr ~JfAAlJ)l Dr:
Instrument Type & Number: YSI Water Disposal: ~p 141 rP

Casing Condition: '»/NA 1Needs Repairs / Repaired Lock Condition: ~/ NA / Needs Repairs / Replaced
Cap Condition: ~ / NA I Needs Repairs I Repaired Inner Casing Condition: ~I NA I Needs Repairs / Repaired
Paint Condition: t / NA I Needs Repairs / Repaired Monument Condition: ~I NA f Needs Repairs / Repaired
Recommended Well Repairs:

~';~::~',k~F"~'J%';::J;~~!~::':;;:if:,~:i~~:~~~§~M'[(i~ij~.;!~];.'··~J~E.M;TA .'~/,' ':i')'c •.. ~? ';\"\/V::::L;~;;:;~;Ij;?~ ;:::;~:~l~L;ii\
Date Sampled: '3/~/()b IQNQC Sample (circle one): YES /1llO) jWater Chemistry Sample: YE~J NO
Time Sampled: I ZlbO ISampiing Method (circle one): SS Bailer Poly Bailer Grunfos Pump
Chain-of-Custody #s: Teflon Bailer Peristaltic Pump Other: [;>1Ic2..( (,.Jl.Jf..

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

(.,~L{- 91 <.. L , c.. . ...".
r ..

All samples were immediately placed into a cooler and packed with ice or "Blue Ice". unless otherwise noted: (fE§JI NO

Field Observations/Notes of Sampling Event: ~,0.1111 ,.17"J J11:; (1115 P y, /JM 11, ~?}I"",,~
\I~il '1 u

By signing below, the listed AMEC sampler states that the information provided ~r;j;;Js page is accurate.

Sarm?!;,{Pc,rln,t.L ",;r;:~c.l<- Sampler Signature: -/'-t-f'/'Lf/ Date Signed: 3'~/~
K: 10703\Forms\ Groundwater Sample Forrn.xls .' RP form pg 1 PAGE 1 OF 2

SCOEPA00013270



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date:
Monitoring Welt 10: . [Field Personnel:

~:l;;: .. .~_Eilt',i·Q;~T~~~k~€.t~';F.fl.l~GJNGiN#OR,ri8~lt~~~;E/}:~;;\i.r:' ..•.. ,~: ':'!i,~~r[::;;9.::~:"
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (IJ}6}...o (NTUs) (mg/L) (mV) 23:59)

~ l4.'l 14.Ll;l. I(..·/,~ 1.071 e.t~ ~.qb -ve.o fI7.:'11
l~ H•.'4l l..,.ltl (.."1"\ c.," etc......... (d.,? -,jD.O tJ:lit;"

li<3 -l 14·41 l..If1o t.:.,l c..ttJr- .,.~, -/3/.«1 \}:liDf
. ~."11

;·,~::~~"QJ~~,itXN.~~. .<::.'
_,i; .

;

Recommended Well Repairs/Additional Notes: .

. .
I

_!''l¥oA'ii.;.. .,,~~:;~
Date Sampled: ~n 0" Additional Chain-of-Custody #s"";··· ... ---
Time Sampled: 1d--'.bO I

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

1t.1-4-D\ . 2'/a 1 L None STL-Seattle courier 8081A

~""
1 L None STL-Seattle courier 8151A

';(10 1 L None _STL-Seattle courier 8270C

'1'1 40ml HCL . STL-Seattle courier 8260B
'/.(, 1 L HCL STL-Seattle courier NWTPH-Ox
liP 1 L None STL-Sacram courier dioxinszfurans 1613
1 500 ml Nitric Acid STL-Seattle courier Total 7470J6000/7000
1 500ml Nitric Acid STL-Sacram courier .. Dissolved 7470/6DOD/70CD
1 1 L None Test America courier 405.1/310.1/300
1 500 ml SuIfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAOH +Zn STL-Sea~t1e courier 376.2
3 40 ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty

/ ll.;fJ\( Afo../llJ • .11 .. ~- ...0 1"1 " .. GiJ,.,j I .5 r{\ '1"b\ '\. I

........ 1 I 1nDN\\ ... n. A1'" U :-(DAkM ~ N i~'~-\ :\1 i ¥!14"l,(Yh.odo.f\

Field Observations/Notes of Sampling Event:

.. CERTIFICATION STATEMENT~: :

By signing beIOW,~ listed AMEC sampler states that the information PrDdn this page is accurate.

Sampler (Print): bo~ Sampler Signature: ~ Date Signed: 3/~"lp,

RP GW Sampling Field Fosrn

'II I II I III, 111111 "11111 111111 I

PAGE 2 OF 2

III " I
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amecf3
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 P43

SAMPLING FIELD FORM Monitoring/Sampling Date: q..s , t:
Monitoring Well ID: It..J - 0'1' IField Personnel: 1.-." l.a~' 1.., UWl.Y -.::r.al?~ t:
Start Time: fltrO IWeather Conditions: tlue-.t.UI<-r J~ t... Approx. Air Temp (F): ~- 2-° 'F-

INITIAl: WELL DATA & WELL PURGING INFORMATION

Plo (ppm) Background: 0 Inwell Casing: CJ PID Calibration Standard: isobutylene
%LEL Background: Inwell Casing: PID Calibration Date:

DatelTime of Measurement: I Depth to Water Measuring Technique: /).0 L-(N~ r
Depth Well Bottom (TOC - ft.): Detection Method of Free Product: II I A-
Depth to Water Level (TOC - ft.): ., ·5"1 Conversions Factors (casing dia. =gallons/linear ft.) Circle One
Depth to Free Product (TOC - ft.): 0.75" =0.02 1" =0.04 2" =0.17 3" =0.37
Calculated Column Height (ft.): 4" =0.66 6" =1.47 8" =2.61 12" =5.88
Casing Diameter (in.): "... Three Well Purge Volumes (gallons) =3 x =
Quantity of Free Product Collected (gaL): Method of Collecting Free Product: ~/1Jr

Obsevation of sheen or LNAPL: [Observation of DNAPL: rJ fI
Casing Volume Water Water Specific (lfrbiditv Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (rns) (N~Us) (mgfL) (mV) 23:59)

.,.2.-&.

Total Purged - ".S -t' Purge Pumping Rate (approx. Um): 0.2- Well Yield: High / Moderate / Low
Purge Method (circle one): PVC Bailer 1Poly Bailer I SS Bailer f Peristalic Pump / Grunfos Pump / Other = ~".p

Ferrous Iron (ppm): (.'J- Decontamination Method:
Instrument Type &Number: YSI Water Disposal:
Instrument Calibration Date &Time: Approx. Pump/Intake Depth:

, ",:"{," , ;,;" ·"'";·'"'-;,'.';,;~f:':~'l\,;:':::· '\;':~:~~::;::~.!t!:~!lfMl:~~·~~;¢M'I:UfiQ~N;;;';;: ,'.';,. ";:';;',: )~; ;<:':~'i;::;;'" /;:;::';N~: ':;,j;:t~:l;:,",\i~;:",,< ,,:,,' ..

Casing (circle one): Stainless Steel Carbon Steel P'WYOther:
Casing Condition: 10.191 NA 1Needs Repairs / Repaired Lock Condition: OK 1NA / ~eds'Repair~/ Replaced
Cap Condition: tlI{ 1NA / Needs Repairs 1Repaired Inner Casing Condition: OK / NA I Needs Repairs 1Repaired
Paint Condition: OK 1NA / Needs Repairs 1Repaired Monument Condition: OK / NA / Needs Repairs 1Repaired
Recommended Well Repairs:

.. . -.:'.,'" . ~i: ,,-- .,:.:'.,. .. . :. ,_,::::;';:;~~MR~tN~,INF{jRMATtON.1QATA" .. ,).. --:.;::' "":..: ..; .,'. :.. .. -.;:..:;.:.: '..:. - .
Date Sampled: 4.~ .1.. IQAfQC Sample (circle one): YES/@ [Water Chemistry Sample: 'YE$ / NO
Time Sampled: P., c;'" !Sampling Method (circle one): SS Bailer Poly Bailer Grunfos Pump
Chain-of-Custody #s: 'e-le.e.-+'-~ Teflon Bailer Peristaltic Pump Other: hV

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

~n 1- .....

~,

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted:~ 1NO

Field Observations/Notes of Sampling Event: V~L.SW"'(6'1,..~ 1-1,,4.'" TI PIA ILJ/ ~ (iJ d. l-AW AArE;
I

CERTIFICATION STATEMENT
By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Lf/~l~~"S~~Jpr.,~F1rJ[V,I:~c.a~samPlerSignatlJ~~ate Signed:
W'\lll l:lNI~'IIIIIlItHlI.I'ltt~I;h{frtit1~nt t.1I1 l+f~ ..tPml_ran.,,__ ,,..,. 1"".........HI" """'n",'Hl"~I""'''D'<IOfl'OIn'',"~ ..........,.......

PAGE 1 OF 2

SCOEPA00013272



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Pmject #: 0-61M-10703"O Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: -r-, 3. ,
Monitoring Well 10: 'IlJ-o"\ IField Personnel: L..4LollJet. ~.Lll"'tt.-I( :T.~e

.,......,
INITIAL WELL DATA & WELL PURGING INFORMATION

Casing Volume
Volumes Purged

(#) (liters)

Water Water Specific TU~ty Dissolved
Temperature pH Cond}lctivity DT w'~) Oxygen
(degree C) (S.U.) ~ sffn~ (~) (mg/L)

I~. /1 1.i b , ~';1 I r • 1'0 0.1.2.

ORP

(mV)

- l1t1.~
_ It).~

- t~~·1

Time
(0:00 
23:59)

I ttl:;"
f'Z.~O

11. 3s .
12 +0

Recommended Well Repairs/Additional Notes: ~\Jt. \.A)t".1c::.. - O"\I.rt l .... ~ ~ L':.MJ~

Date Sampled: IAdditional Chain-of-Custody #s:
Time Sampled: I

Sample Bottles Preservative
10 (total) (size)

Destination
Laboratory

Sample
Transporter

Analytical Parameters

h~%-Dl 2 1 L

\
\

2 1 L
2 1 L
3 40 ml
2 1 L
2 1 L
1 500 ml
1 500 ml
1 1 L
1 SOD ml
1 250
3 40 ml
1 1 L

None
None
None
HCL
HCL
None

Nitric Acid
Nitric Acid

None
Sulfuric Acid
NAOH +Zn

HCL
None

STL-Seattle
STL-Seattle
STL-Seattle
STL-Seattle
STL-Seattle
STL-Sacram
STL-Seattle
STL-Sacram
Test America
STL-Seattle
STL-Seattle
STL-Seattle
STL-Seattle

courier
courier
courier
courier

courier
courier
courier
courier
courier
courier
courier
courier
courier

8081A
8151A
8270C
8260B

NWTPH-Dx
dioxihs/furans 161~

Total 7470/6000/7000
Dissolved 7470/6000f7000·

405.1/310.1/300
415.1/410.4/350.1/351.12

376.2
RSK 175

chloride/sulfate/orthoghosphorus/alkalinty

Field Observations/Notes of Sampling Event: --------------------------1

CERTIFICATION STATEMENT

By signing below. the listed AMEC sampler states that the information provided on this page is accurate.

Sampler (Print L-kJS4:CrzAtU'Z.JC SamplerSi~nalur~~aleSigned:lj(g/~,

----1111'11 II I1I1

PAGE 2 OF 2

III
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-1-. ..;. ,

2006 Winter GW Event

0-61 M-10703-0 P 43

Approx. Air' Temp (F): .;.:z*

Project #:

Project Name:

=

Circle One
3" == 0.37
12" =5.88

Observation of DNAPL:

;·~~~~&·'iNF(j'~MATM~\Vii;>ft~q);:t':~:;·t~\;:·.l~j~:il~':;{;t:;;t9;~

PID Calibration Standard: isobutylene
PID Calibration Date: 4-.3 '~

Specific Turbidity Dissolved
Conductivity Oxygen

(ms) (mg/L)

Method of Collecting Free Product:

Depth to Water Measuring Technique: "1-1 ~"'T

Detection Method of Free Product:

Casing Volume
Volumes Purged

(#) (liters)

amee!J

Obsevation of sheen or LNAPL:
Quantity of Free Product Collected (gaL): M

Calculated Column Height (ft.):
Casing Diameter (in.): ;1..

Depth to Water Level (TOC - ft.):
Depth to Free Product (TOC - ft.):

%LEL Background:

Depth Well Bottom (TOC - ft.):

PID (ppm)

Date/Time of Measurement:

Casing Condition:
Cap Condition:

Total Purged ==

Casing (circle one):

CEFUIFICATION .TATEMENT

Recommended Well Repairs:
~~......,..,.:,..,..-~...,.,.--..".....,=~~.,."."..,...,...."=-.",,,......=

."',/'::::':;:'~;r,~t[4~J:J;!,~t~:;:~1iTt~~~~~~~'}}J;~tij!f~M~"
Date Sampled: QAlQC Sample (circle one): NO Water Chemistry Sample: YE; NO
Time Sampled: Sampling Method (circle one): SS Bailer ,Poly Bailer Grunfos Pump
Chain-of-Custody #s: Teflon Bailer Peristaltic Pump Other: ().,u:J21A~.J'--"~

Sample Bottles Preservative Destination Sample Analytical Parameters
ID (total) (size) Laboratory Transporter

Purge Method (circle one):

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise note

By signing below, t7 listed ;'-~E~~~~ler states that the informati~ provided o~ ~h)7 pag;)s accurate.

Sa 'nt " C-. ezf!.(fi..,I v..v~ Sampler Signatur~~~DateSigned: qf3/1fI
/

K:10703\Forms\ Groundwater Sample Fonn.xls / RP form p£11 PAGE 1 OF 2

Field Observations/Notes of Sampling Event:-_-.J-4.~~t.:A~~~Y~~~~~~~...e0J::2~Lb(,IJ.6L1. 6 ~.

. Paint Condition: I NAI Needs Repairs I Repaired Monument Condition:

SCOEPA00013274



amecfJ.· AMEC Earth & Environmental, Inc, Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date:

MonitoringWeIlID:~eld Personnel:

~"7":';,·",· i;~,::>}:~~':'E:;:-:'IL~~~~"7;;-P':":':··A:r.tt""'}\;;-!'!~&~}(W':"'~\~~L~.;b~:.~P~,,~-:-<R7"G""'7IN-G-'-IN-F-O-·R.:"7,M-:-'~~hr~tQ~·.~-:-r~~.;T:~:r.~-:-\F:~:~i~r,~,,"'-..... ...,... ...,..'~-'.-.,j~.i;f,'),:~"_.;;...,.~~~~-:,'
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen {Q:60 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

L

Recommended Well Repairs/Additional Notes:

Time Sampled: I
Sample Bottles .Preservative Destination

ID (total) (size) Laboratory
{,:~ 11-01 2 1 L None STL-Seattle

2 H. None STL~SeatUe

2 1 L None STL-Seattle
3 40 rnl HCL STL-Seattle
2 1 L HCL STL-Seattle
2 1 L None STL-Sacram
1 500 ml Nitric Acid STL-Seattle
1 500 ml Nitric Acid STL-Sacram
1 1 L None Test America
1 500 ml Sulfuric Acid STL-SeattJe
1 250 NAOH + Zn STL-Seattle
3 40 ml HCL STL-Seattle
1 1 L None STL-Seattle

Sample
Transporter

courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier

Analytical Parameters

8081A
8151A
8270C
82608

dioxins/furans 1613
Total 7470/6000/7000

Dissolved 7470/6000/7000
405.1/310.1/300

415.1/410.4/350.1/351.1 2
376.2

RSK 175
chloride/suffate/orthophosphorus/alkalinty

. -
/ v \'

I '" 1_

By signing below, the listed AMEC sampler sta.IM~tA'af f'e m'ofr'n~tiO» pro~i~ed on this page is accurate. .

Sampler (Print): Ll7ft(Jz.Jo~ Sampler Signature;rb{,/2/'V .dlflAJ;f\Date Signed:"!J3fut.p
'-

RP GW Sampling Field For-m

'II \, I I lilll I i I l1li1 "1111, 111111' I I I

PAGE 2 OF 2

III I I I

SCOEPA00013275



Circle One
3":::; 0.37
12":::; 5.88

Project #: 0-61 M-1 0703-0 P 43

Monitoring/Sampling Date:

Project Name: 2006 Winter GW Event

Depth to Water Measuring Techni ue:
Detection Method of Free Product

pro Calibration Standard:
A- PID Calibration Date:

Field Personnel: ("

AMEC Earth & Environmental, Inc.

GROUNDWATER
SAMPLING FIELD FORMame&

%LEL Background:

DatelTime of Measurement:
Depth Well Bottom (TOC - ft.):
Depth to Water Level (TOC - ft.):
Depth to Free Product (TOe - ft.):
Calculated Column Height (ft.):

PID (ppm) Background:

I NA I Needs Repairs I Repaired
I NA I Needs Repairs I Repaired

I NA I Needs Repairs I Replaced

Observation of ONAPL:
Specific ~ Dissolved ORP
o i ity 0"-vV Oxygen

(NTUs) (mg/L)

A Method of Collecting Free Product: N

Sample Bottles
10 (total) (size)

Casing Volume
Volumes Purged

(#) (liters)

Obsevation of sheen or LNAPL:

Casing Diameter (ln.):
Quantity of Free Product Collected (qal.):

Ferrous Iron (ppm):

Instrument Calibration Date & Time.

Total Purged :::;

Instrument Type & Number:

Time Sampled:
Chain-of-Custody #s:

Date Sampled:

Purge Method (circle one):

All samples were immediately placed into a cooler and packed with ice or "Blue Ice" unless otherwise noted: YES / NO
Field Observations/Notes of Sampling Event:

\.--:f--'~ioL-"~u..L.....J-~L.;!--+--""":"'L=..)....bi;l-~::=J.-.Jo4.,o~~f-=-~~F1rfI,H

CERTIFICAnoN stATEMENT • c~
By signing below, the listed AMEC sampler states that the infOrmj provided on this page is accurate. (

Sa P.nt· L-~Cf1'~ Sampler Signature: ... fo;;;e Signed: '1 >/0Y
V I

K:10703\Forms\ Groundwater Sample Forrn.xls r RP form pg 1 PAGE 1 OF 2

SCOEPA00013276



amec!3
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELD FORM MonitoringlSampling Date: (.j! '5 ted,
Monitoring Well 10:W~ld Personnel: L..( -t..&virA\ k 1e.I1lI', o« --

Ii'; ""v",}:",?',> ,;:J,,:r,;"' ,_,JL~tD!**A':~:[W~~~"k'~~G:lNGINEQF$I'f~~rQ:~;;8*lq:~t~dJ': ."Y""1;;::;?~~r:;~:::i,
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S,U.) (ms) (NTUs) (mg/L) (mV) 23:59)

;:~1~:Vl: ~.... , ~
' ..

~t~Ni~;:, c'. ,',.'c .; ,..... ':-,

Recommended Well RepairslAdditional Notes:

~~~~;'oAiAi~~
Time Sampled: 10'10 I

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

l~-=l---o' 2 1 L None STL-Sei3ttle courier 8081A, 2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C

3 40ml HCL STL-Seattla courier 8260B

2 1 L HCL STL -Seattle courier NWTPH-Ox
2 1 L None STL-Sacram courier dioxinsffurans 1613
1 500 ml Nitric Acid STL-Seattle courier Total 74701600017000

1 500ml Nitric Acid STL-Sacrarn courier Dissolved 7470/6000/7000

1 1 L None Test America 'courier 405.1/310,11300

1 500ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.11351.12
1 250 NAOH + Zn STL-Seattle courier 376.2
3 40ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfatelorthophosphoruslalkalinty

I ~JGMI Na1 -r .If J-. r;:o,J..;>, .,. .lel11 r S-(Y\...~ .I \.
\. r

I l;)b&o\ \~ ,...~~ '-.V' AJi,.v.-;k)Ni~..1-.....\ QI\. .........M.
.A...·

IIU" "'J

F V ~ .,.

Field Observations/Notes of Sampling Ev~nt:

, ':\; CERTIFiCATION STATEMENT

By signing below, the listedA~r states that t~e inforrna~e~ccura~e.

ylJ~vSampler (Print): uW(JG Sampler Signature: r . . ate Signed:
(/ v

RP GW Sampling Field Form

III II I n 1111

PAGE 2 OF 2



Circle One
3" :: 0.37
1.2" :: 5.88

::

ORP TIme
(0:00 
23:59)

Monitoring/Sampling Date:

Project Name: 2006 Winter GW Event

Project #: 0-61 M-10703-0 P 43

Destination
Laboratory

Field Personnel: L-

AMEC Earth &'Environmental, Inc.

GROUNDWATER
SAMPLING FIELD FORM

Sample Bottles
10 (total) (size)

amecO·

Obsevation of sheen or LNAPL: r1";1'

Weather Conditions:
~~------...-~~

Casing Volume Water
Volumes Purged Temperature

(#) . (liters) (degree C)

Casing Diameter (in.):
Calculated Column Height (ft.):
Depth to Free Product (TOC - ft.):

Quantity at Free Product Col ected (gal.): "y:

%LEL Background:

DatelTime of Measurement:

PID (ppm)

Depth Well Bottom (TOC - ft.): I ,
Depth to Water Level (TOC - ft.): t5·

Instrument Ty e & Number:

Total Purged =

Casing (circle one):

Instrument Calibration Date & Time:

Ferrous Iron (ppm):

Casing Condition:
Cap Condition:

Time Sampled:

Paint Condition:

Chain-at-Custody #5:

Date Sampled:

Recommended WeI

~~~~~~~~~~

Purge Method (circle one):

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: / NO

Field Observations/Notes of Sampling Event:-------------------------1

CERTIFICATION STATEMENT
By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sa Sampler Signature: Date Signed: '?b.q1~
K:i0703\Forms\ Groundwater Sample Forrn.xls / RP form P£I 1 PAGE 1 OF 2

SCOEPA00013278



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 Phase 43

SAMPLING FJELD FORM Monitoring/Sampling Date: 1/M/P <,
~

MonitoringWeli 10:(Al1/- P Wield Personnel: / ........ V<bz.v j( I .~ LN "- f fl'k!Lt~ \

~ ".:);;:" ~~~~~;~Eb~jAt~~~WL€_Ct?~li.Rh{NG i~iR6~M~~t~I!J~:~\Y~\~p~.~(~C~~':;· ."~'O:" C""._ ,,"';,i>,

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
. -

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59)

I

I
"

~~!P:~~: ":: ."i . oJ 1:.,[;;,
";""~,~\,; ':",<c.;,:,~, ,"'.

.,~

::;-:
:"l

Recommended Well Repairs/Additidnal Notes: I

_"!!in_Ofr~~iooy/!ti£jAJ~~;·;;l; :.. """""~~

:

Time Sampled: zsso I
Sample Bottles Preservative Destination Sample Analytical Parameters

}D (total) (size) Laboratory Transporter

~... O' 2 1 L None STL-Seattle courier 80B1A
2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C
3 40ml HCL STL-Seattle courier 8260B
2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STk-Sacram courier dioxins/furans 1613
1 500ml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500 ml Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000
1 1 L None Test America courier 405.1/310,1/300
1 500ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351,12
1 250 NAOH +Zn STL-Seattle courier 376.2
3 40 ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty,

J ~5W\1 UQ. e,wJ.~ , \!L-..Q215
AU'rl......V I ti'.~

~L 8 .... L ...
~ ..I. f\ '", rVihrkl,.~· .... \\

/vIVV D"flIC tJr ~ r n I .....
I" -.v " V v

Field Observations/Notes of Sampling Event:

CERTIFICATIQNSTATEMENT ,
By signing below, the listed AMEC sampler states that the informat:r provided on this page is accurate.

~

~{~f~Sampler (Print): LJt1A ~olJf.f( Sampier SignalurW/1i-,I')()).J:::ilrM...~ Date Signed:
•

RP GW Sampling Field Form

II I . I il I ~ III I'1 Ii III11 '~(lil 111111

PA(.;F ? n!= ?

III ; I

SCOEPA00013279



'am'ecfJ' AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event
GROUNDWATER Project #: 0-61 M-10703-0 P 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 3!2"Cf / oto
Monitoring Well 10: r.(]- \ I -D IField Personnel: I ,CR~oL I '1. fUr"J( s.. rn- \}->/YI~J I

Date/Time ofMeasurement: "if - I II / Depth to Water Measurinq Technique: .C::IJ n lSI
Depth Well Bottom (TOC - ft.): fLJ Detection Method of Free Product: A j/'f
Depth to Water Level (TOC "ft.): /_q. ~., Conversions Factors (casing dia. = gallons/linear ft.) Circle One
Depth to Free Product (TOC - ft.): ,.vA 0.75" =0.02 1" =: 0.04 2" =0.17 3" =0.37
Calculated Column Height (ft,): 4" = 0.66 6" = 1.47 8" =: 2.61 12" = 5.88
Casing Diameter (in.): Lf. Three Well Purge Volumes (gallons) =: 3 x =
Quantity of Free Product Collected (gaL): N7\" Method of Collecting Free Product: /Iff'
Obsevation of sheen or LNAPL: /1/1'\ [Observation of DNAPL: IVA

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00-

(#) (liters) (degree C) (S.U.) ,(ms) (NTUs) (mg/L) (mV) 23:59)

Total Purged - C\ Purge Pumping Rate (approx. Um): .;l5' .J.../""~I\ Well Yield: High-f1' oael1tte / Low
Purge Method (circle one): PVC Bailer / Poly Bailer / SS Bailer / Peristalic Pump / Grunfos Pump / Oth~v~, WI

Ferrous Iron (ppm): I .lQ Decontamination Method: .. ,•..l. i CIIE.. AlvlI.JIrt t\i"::

Instrument Type & Number: YSI Water Disposal: ({.p ~ 4J~ ,

Casing Condition: ~ NA / Needs Repairs / Repaired Lock Condition: ~ / NA / Needs Repairs / Replaced
Cap Condition: m /NA / Needs Repairs / Repaired Inner Casing Condition: ~ NA / Needs Repairs / Repaired
Paint Condition: \.OKl)NA / Needs Repairs / Repaired Monument Condition: I'QKJNA / Needs Repairs / Repaired
Recommended Well Pepairs:

r::/<";"'~);';:A;~J;;~f~~~~i:~~M~~l&~~'~~tJ>,/{:rA.";,"_?,;;\l:':'L~~, ';'.;-:_,~~;~:;,'~:;~;~~;····;"'.:,;,):.Ul
Date Sampled: ;!y. b" IQA/QC Sample (circle one): YES I (\fO} IWater Chemistry Sample: tJ:$)I NO
Time Sampled: or LJc ISampling Method (circle one): $S trailer Poly Bailer Grunfos Pump IJ _..J

Chain-of-Custody #s:,1'U"~ Teflon Bailer Peristaltic Pump Other: CJun. OJ..a.X/Y--;....
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory Transporter

_I /

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: ~/ NO

Field ObservationslNotes of Sampling Event: --------------------------ll

CERTIFICATlON STATEMENT
By signing below, the listed AMEC sampler states that the information provid:d o_n t~J1ge is accurate. ,

SamDJ~'P-rinn,·. ~~t Sampler Signature: ..::=/z-.e/4:" Date Signed: "3/,;?.q/~t
K:10703\Forms\ Groundwater Sample Form.xls I RP form pg 1 PAGE 1 OF 2
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amecfJ
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date:
-

Monitoring Well ID: . lField Personnel: ( -

~~, -,/:!~~Lt~b*Ik~~W~L!;::p,:l!tfGING tNFQ~M.t&lI;~:~:: '.'
.;.:::. f.:! : .~ ."'•.," ",,'

., :' "',<.:'~~.,:,. ,.•,. :.'iO'"·.'··
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:591

¥.O ~Lq--t' ( o. tg5( ~c..f;).J( <:./:1hr \·~O 16. Y 133CtP
'1.D 1"2 •Q9 (I) .11Cb 7r..;~'1 \l/ O-d.-/ J.e.; 1";,4 ~

I

k,..U- r.z.r.-
~

1

-

I

.. f'i:'>~:S ··~t:di_~~~'; .,i_"" D~;.~~~;{~J~~~;t:."'.":- ,: .~ '::'. ::.:',i' , ..',:.,' .',:;';'

Recommended Well Repairs/Additional Notes:

'_""';.";~f,e,m .QNt DATA,"
Date Sampled: 1/2"1 '()/O Additional C'h~;~-of-CustOdy #~:"" ... -....... . .. .,

Time Sampled: 13L-lS I
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory Transporter

VJ>I-o\ 2 1 L None STl-Seattie courier 8081A
2 1 L None STL~Seattle courier 8151A
2 1 L None STL-Seattle courier "8270C
3 401'111 HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx.
2 1 L None STL-Sacram courier dioxins/furans 1613I

: 1 5001'111 Nitric Acid STL-Seattle courier Total 7470/6000/7000
i 1 500ml Nitric Acid STL-Sacram courier oissolved7470/600017000

1 1 L None Test America courier 405.1/310.1/300
1 500 ml Sulfuric Add STL-Seattfe courier 415.1/41004/350.1/351.12
1 250 NAOH +Zn STL-Seattle courier 376.2

1/ 3 40ml HCL STL-Seattle courier RSK175

A~1 1 L None STL-Seattfe courier chloride/sulfate/orthciphosphorus/alkalinty
'ZifH.'\ , AlnAlt ~a.J-h1 I tvt~ -Ie. I A/. "\Ie-.~I 0' '1..

-,
N

""":V l2$tl1 , lA&o CNJ,'J, £IIi-!hi V" r 71'1z.1S
,

~

...- I

Field Observations/Notes of Sampling Event:

CERTIFICATION STATEMENT
By signing below, the listed AMEC sampler states that the info~prOVided on this page ~s accurate.

)~Samp.ler (Print): I j~~ Sampler Signatur - ·viJ::2i2.W~Date Signed:
.....- ...

RP GIN Sampling Field Form

\\ 11·11 \ :11\1 ill ll~ I ,II\ II III III I· II "

PAGE 2 OF 2

III I
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Circle One
3" =0.37
12" =5.88

=

ORP
Observation of DNAPL: N

PID Calibration Date:

Specific Turbidity Dissolved
Conductivity Oxygen

(ms) (mg/L)

Method of Collecting Free Product:

Depth to Water Measuring Technique:
Detection Method of Free Product:

Destination
Laboratory

PIO Calibration Standard: isobutylene

Field Personnel:
Weather Conditions: :'I Approx. Air Temp (F):

'~q'~~,~&jN.i='d~/T,fATf8~;~rf:'~~;' .:

AMEC Earth & Environmental, Inc. Project Name:
GROUNDWATER ~~-----------~

SAMPLING FIELD FORMame&

Calculated Column Height (ft.):

0uantity of Free Product Collected (gaL):

Casing Volume
Volumes Purged

(#) (liters)

%LEL Background:

Obsevation of sheen or LNAPL:

Casing Diameter (in.):

Depth to Water Level (TOC - ft.):
De th to Free Product (TOC _ft.):

PIO (ppm)

Depth Well Bottom (TOC - ft.):
Date/Time of Measurement:

Total Purged =

Instrument Calibration Data & Time:

Purge Method (circle one):

Casing (circle one):

Ferrous Iron (ppm):
Instrument Ty e & Number:

Casing Condition:
Cap Condition:
Paint Condition:
Recommended Well R

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted Y JNO

Field Observations/Notes of Sampling Event:--------------------------11

CERTIFltA'nON $TATEMENT

K: 10703\Forms\ Groundwater Sample Forrn.xls I RP form pg 1

By signing below, the listed AMEC sampler states that the information rovided on this page is accurate.

Sa l-l A C{C,. Sampler Signatur

SCOEPA00013282



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event -

GROUNDWATER Project #: 0-61M-1 0703-0 Phase 43 I

SAMPLING FIELD FORM MonitoringlSampling Date:
-

Monitoring Well JD: . !Fiel9 Personnel: 'r

~;~,; ':';:(L,~c~;R1i~~!~!t14~_gC~i[j~TA-&t~i.E~;eU:~G1NG IN"~dRM~~g~:l!~~?d:~i;~t~ ':,"
': .: ':>. I'....

. '. ~;"" ",,;"'," .. :'.' -

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S,U,) (ms) (NTUs) (mg/L) (mV) 23:59) I
-

L

_~ -::_;&~~~;':~::~W~+i.~N.~~;" . ~}~~t."'" ~;~ltl~tAf[~~t~~:".' .~{;..': :;::'~'. I;,

Recommended Well Repairs/Additional Notes:

~atesamprei;~_~!ElATA~'
r

,( .-·.t:;·,:;¥J~~;t;~;!;'~~~~tr~:~i

Time Sampled: '1,;('1)0 I
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory Transporter
~ --11( 2 1 L None STL-Seattle courier 80BiA

2 1 L None STL-Seattle courier 8i51A
2 1 L None . STL-Seattle . courier 8270C

3 40ml HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None Sn-Sacram courier dloxins/furans 1613
1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000.
1 500 ml Nitric Acid S'Tl.-Sacrarn courier Dissolved 7470/600017000
1 1 L None Test America courier 405.1/310.1/300
1 500 ml Sulfuric Acid STL-Seattle courier 415.1/410AI350.1/351.12
1 250 NAOH +Zn STL-Seattle courier 3762
3 40ml HCL STL-Seattle courier RSK 175
1 1 L None ~?TL.-Seattle courier chlQride/sulfate/orthophosphorus/alkalinty. J/ t 12SfDh'\ I NtW'f". ~IV

/\. J../ AJ~-\-~I IIi ...kr.4Q 1. 'f\. .~
roT YIV III'

'If I 11&tr"Il UV/l -00: 1'-. •• .1.' t.- V .$i'Y\q,lS" v '.
v

Field Observations/Notes of Sampling Event:

.:1 .-

-- CERTIFICATION STATEMENT
By signing below, the listed AMEC sampler states that the informatio~d on this page is accurate,

Sampler (Print): L/;sA (il-nLYi:/fZSampler Signature~ .1111 ~t1iAOrDate Signed: ~2PllO{o
v I

RP GW Sampling Field Form

" III1 It t 'Ill ITI, 11,1111 IIIII II Iliill , 1

PAGE 2 OF 2

111 I
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AMEC Earth & Environmental, Inc.
GROUNDWATER

SAMPLING FIELD FORMamecf!i

PIO (
%LEL Background:

DatelTime of Measurement:
. Depth Well Bottom (TOC - ft.):
Depth to Water Level (TOC - ft.):
Depth to Free Product (TOC - ft.):
Calculated Column Height (ft.):
Casing Diameter (in.):
Quantity of Free Product Collected (gaL):
Obsevation of sheen or LNAPL: A

Casing Volume Water
Volumes Purged Temperature

(#) (liters) (degree C)

'L.

Total Purged =
Purge Method (circle one):
Ferrous Iron (ppm):

Instrument Type & Number:
Instrument Calibration Date & Time:

Project Name: 2006 Winter GW Event

Project #: 0-61 M-10703-Q P 43

Monitoring/Sampling Date: 31 / tJ

PID Calibration Standard: isobutylene
N PID Calibration Date: <, ::> (f

Depth to Water Measuring Technique:
Detection Method of Free Product:

Circle One
3" = 0.37
12" = 5.88

=
Method of Collecting Free Product: /V

Observation of DNAPL:
Specific Turbidity Dissolved

Conductivity Oxygen
(rns) (mg/L)

/ NA / Needs Repairs I Replaced
NA / Needs Re airs I Repaired
NA I Needs Repairs I Repaired

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: I NO

Field Observations/Notes of Sampling Event: ---------------------------f
CERTIFICAnewSTATEM6:NT

By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sa ~ P. int ".~~ Sampler Signature" ". ate Signed:

K:10703\;:orms\ Groundwater Sample Forrn.xls / RP form pg 1 PAGE 1 OF 2

SCOEPA00013284



ame&
Monitoring WeIIID: W
~'.:,,,.':"'."

Casing Volume
Volumes' Purged

(#) (liters)

/ ri

AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GWEvent

GROUNDWATER Project#: 0-61M-l 0703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: O~/2.<1If:X-

, 'S IField Personnel: t~ l_ C-...I... \U." '-.Ll. (
",,' ",,::U~~~18rfiA!fi\·~?N\t,~L~·iR0..RGING lNFQR~.4JI(~~t~~'~J:X~;;S:;:·,' ",' f ..:\;i:~11;;,',;}·'~';"

Water Water Specific Turbidity Dissolved ORP Time
Temperature pH Conductivity Oxygen (0:00-
(degree C) (S.U.) (ms) (NTUs) (mglL) (mVLe; 23:59)

l \ . ru"'"l 1\ • f,.,~ \ ... !Us-.t'"' (') .""1..~ ~} , 1"16, 'Z..
- ~.Lll,

Time Sampled:L LlI'~ I
Sample Bottles

ID (total) (size)
....... 2 1 L

2 1 L
2 1 L
3 40.ml

2 1 L
2 1 L
1 500 ml
1 500 ml
1 1 L
1 500 ml
1 250
3 40ml
1 1 L

j J ISelinI
,i,.;" I rlStvtJ

Preservative

None
None
None
HCL

HCL
None

Nitric Acid
Nitric Acid

None
Sulfuric Acid
NAOH + Zn

HCL
None

v

Destination
Laboratory

STL-Seattle
STL-Seattle
STL-Seattle
STL-Seattle

STL-Seattle
STL-Sacram
STL-Seattle
STL~Sacram

Test America
STL-Seattle
STL-Seattle
STL-Seattle
STL-Seattle

Sample
Transporter

courier
courier
courier
courier

courier
courier
courier
courier
courier
courier
courier
courier
courier

Analytical Parameters

8081A
8151A
8270C
8260B

NWTPH-Dx
dloxins/furans 1613

Total 7470/6000/7000
Dissolved 747Q/6000/7000

405.1/310.1/300
415.1/410.4/350.1/351.12

376.2
RSK 175

chloride/sulfate/orthophosphorustplkaliG!IY. ..~

S'/Y\'1 LI...::» N"\ \..-\'li.\ 1\1-ncI/>v. '\74 ri'~

Field Observations/Notes of Sampling Event: --------------------------1
CERTIFICATION STATEMENT

By signing below. the listed AMEC sampler states that the informati~ provided on this page is a~curate.

Sampler (Print): ~Ar-rf.....~ Sampler Signatur~/1Jl':'\J::f.(Jj')1Jj'" Date Signed: S{2&iIOft

RP GW Sampling Fielcl Form

III \ II I ,iii III, 1IIIII '.111'11 Ililll, I, II " I:

PAGE 2 OF 2

III ,
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PID Calibration Date:

Monitoring/Sampling Date:

Project Name:

Project #:

:e,.~ ..··.G:1NFO~A1?16'"~~"t;:1~,::({,t\W:;;'~';; .'_
PID Calibration Standard: isobwtylene

Depth to Water Measuring Technique:
Detection Method of Free Product:

AMEC Earth & Environmental, Inc.

GROUNDWATER
SAMPLING FIELD FORMame&

%LEL Backgruund:

Depth to Water Level TOC - ft.):
Depth to Free Product (Toe - ft.):

DatefTime of Measurement:
Depth Well Bottom (TOC - ft.):

PID ( pm)

Calculated Column Height (ft.):

Specific Turbidity Dissolved ORP
Conductivity Oxygen

)~ (mg/L)

Observation of DNAPL:
Method of Collecting Free Product: A

Destination
Laboratory

Casing Volume
Volumes Purged

(#) (liters)

Sample Bottles
10 (total) (size)

Quantity of Free Product Collected (gaL):
Obsevation of sheen or LNAPL:

Casing Diameter (in.):

Time Sampled:
Chain-of-Custody #s:

Date Sampled:

PAGE 1 OF 2K:1070~\Forms\ Groundwater Sample Form.xls . RP form pg 1

Sa

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES I NO

Field ObservationslNotes of Sampling Event:
--Y\>"'"¥ii'f'-lr---'-~""""'o..A4-!'(4----"'lbl-"=""--~~"""'=--""""--\oo.I~""""'-'-I11::-l'

SCOEPA00013286



PAGE 2 OF 2R. GW Sampling Field Form

amecG
AMEC Earth & Environmental, Inc. Project Name: 2006 WintE?r GW Event

GROUNDWATER
- ,

- Project #: 0-61 M-10703-0 Phase 43 I
SAMPLING FIELD FORM Monitoring/Sampling Date: <;'/5P lo(p

Monitoring WeUID:I~eld Personnel: c.~ :'I . 2<>rJ:: ~. M,. (Allk"",," , I

.. " _-:j".. _ - "~,~it~H)~iiA~~~~t~ka\iicfNG IN~t?RM~]J;Q~!~~:~F;!tr~JJ;e( _'_"?~{: -h",,~" :~;'> ,::
Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:59) I

1'-1. \'2. ~::l,. l1~~ (/J~I - tfHl{ r, ;.( .....?'.JI} ..::1 ' t1JI~--, ..., I

I

I 2,,(4
..,.,-)A J • - ,

(V'" -........

I

~;, '_"-'.;)t~;; ./~{ki!~:· ~t:lrf. .;;tr~~~'_ ~~,

Recommended Well Repairs/Additional Notes:

,

_·!!lAJ~::t.· ... ~;,"','', "";"1

Time Sampled: /o:.t;o I
Sample Bottles Preservative Destination Sample Analytical Parameters

10 (total) (size) Laboratory Transporter

<.t~-d ( ~~ 1 L None STL-Seattle courier B081A

If. ~ 1 L None STL-Seattle courier 8151A

I(--:~ 1L None STL-Seattle courier 8270C

I' fl 40ml HCL STL-Seattle courier 8260B

1(, Z 1 L HCL STL-Seattle courier NWTPH-Dx

Ii .JP- 1 L None STL-Sacram courier dioxins/furans 1613
) 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000

..A' 500 ml Nitric Acid STL-Sacram courier Dissolved 74707600017000
1 1 L None Test America courier 405.1/310.11300
1 500ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350,1/351,12
1 250 NAOH + Zn STL-Seattle courier 376.2

3 40ml HCL STL-Seattle courier RSK 175
...... 1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty

&V1-n-1, a. .lJ,/YI.( . ft:L., ..AZ.-~ f '~

l/)q-ol L l:J5h1l Ill. t"fI; ul. ~C_....I~ -A-:J., Sf1'\~tt:)'Y ,
l ....

~ J 1S'MlI MW~ v 1.t..dt'b "

"V Il.- \ r :ltV' ,
~ .1. - I,.. f.:>f'r.JJ '1>..

;/11"---'-\0:; )
Field observationSJNO~~fa~tgEVent: .....

r 1..1gdPJU(/ \ iYt.~ D c::...-. """ J1U(--v- f -- -/i,d'V' -, '-J ' ,
>' ;: CERTIFICAT-IOf'.lSTAT~MENT

By signing beIO~MEC sampler states that the infor~atiet'Pro~ed o~ate. . ,) .~

Sampler (Print): (f{.n·u...1L Sampler Signatur~~,) >. QLooned;S ~.
{j

1"

0

_-,- "T"?"__-,\11,I,ITI....,.'11---;-],.,-,rr"1\-- 11111111111 111.11 I \11 I

SCOEPA00013287



Project #: 0-B1 M-1 0703-0 P 43

Monitoring/Sampling Date:

Project Name: 2006 Winter GW Event

. /1 0 Approx. Air Temp (F):

Observation of DNAPL:

PID Calibration Date:

...;g~I~<flNF'5R~ATloN.;~S;ie~,/t:,;:~,~~>"y;··,;::<;,~~;~-~~:~;;t~~'j?i1:]\~
PIO Calibration Standard: isobutylene

Specific Turbidity Dissolved
Conductivity Oxygen

(ms) (mg/L)

o l ~

Method of Collecting Free Product:

Detection Method of Free Product:
Depth to Water Measuring Technique:

AMEC Earth & Environmental, Inc.

GROUNDWATER
SAMPLING FIELD FORM

Casing Volume
Volumes Purged

(#) (liters

Sample Bottles'
10 (total) (size)

Casing Diameter (in.):

amecfJ

Calculated Column Height (ft.):

Obsevation of sheen or LNAPL:

%LEL Background:

Depth to Water Level (TOC - ft.):
Depth to Free Product (TOC - ft.):

PID (ppm)

Date/Time of Measurement:

Quantity of Free Product ollected (gaL):

Depth Well Bottom (TOC - ft.):

Time Sampled:
Chain-of-Custody #s:

Date Sampled:

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Fiel d observa~ns/N0 tes of Sampiing Event: ~~~---EP~Ja&L,-","""'rcl-t-A~f!LI.~1-f!,tl4~--i..JC1q~~!;(...---lI

. .

CERTIFICATI9NSTATEMENT
By signing below, the listed AMEC sampler states that the information ovided on this page is accurate.

Sa 1100~ Sampler Signature' te Signed: .7/Jt74",'
K:1070J\Forllls\ Groundwater Sample Form.xls " RP form pg 1 PAGE 1 OF 2

SCOEPA00013288



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 Phase 43 I

SAMPLING FIELD FORM Monitoring/Sampling Date: ~l )t·;/ol.t L

Monitoring Well ID:W:.,z,,-'-r;- !Field Personnel: I _( ,(~J '!'t". ~J .,
~ :?~i::,;·-:_c~;:iD~iA:;~.'~~lf/~~k'Gi~G INF.O~ -",,' . ';:":"1::"'>.,,0,:: "t' ',:'(_"r,~'

I
"'"c

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mglL) (mV) 23:59)
t:r_<I o. -:}I u..-'iCrt CJ.~tr -- - O;;;1-~ -'I t.fcJ .~ J7YSCiUlriIV- ,,

I

I\rrU--- ;::}-. ~ ti 1,.
,

.' :·':JJliljlI111}~·@~~~Y!;\Vq:··: lm1~~i;~;
.•, .',';0.... ,"'. "i'

: :f;' n",,":e . ';;";~:":" ":'-

Recommended Well Repairs/Additional Notes:
,

~{;?,·~t:~-",.,....,::,LI, NJDAToA,;(.
Date Sampled: "7, lJo llll Additional Ch~~-of-CustOdY #5:'" ........-

Time Sampled: I l~ I
·Sample Bottles Preservative Destination. Sample Analytical Parameters

10 (total) (size) Laboratory Transporter

(07.0-0\ 2 1 L None STL-Seattle courier 8081A
2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C
3 40ml HCL STL-Seattle courier 8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None S'Fl.-Sacram courier dioxins/furans 1613
1 500ml Nitric Acid STL-Seattle courier Total 7470/6000/7000

1 500ml Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000

1 1 L None Test America courier 405.1/310.1/300
1 500.ml Sulfuric Acid STL-Seattle courier 415.1/410.4/350,1/351.12

1 250 NAOH +Zn STL-SeattJe courier 376.2
3 40ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chlorlde/sulfate/orthophosphorus/alkalinty

l 1Z61t\ I .... ·L .L 1. .r:-.A A 1_'•. r , /Y1c,-z-15 ~/

......V l ZSIJV' 1 AIIIII}&. v .L.,.. - \// /V,rje';fdt1J,~L ~Pl
~ -

w

J . .. -

Field Observations/Nates of Sampling Event:

:;

.CERTIPICATION.STA.,TEMENT.. '.
,. ...

By signing below, the listed AMEC sampler states that the infOrma;;?~ on this page is ac~urate.

Sampler (Print): Lflf.J Gz..t~ Sampler Signature: \~GJate Signed: »-:» j,
f.I

RP GW Sampling Field Form

II Ii II I I ill III

PAGE 2 OF 2

III , 1
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ORP

Monitoring/Sampling Date:

Project Name: 2006 Winter GW Event

Project #: 0-61 M-10703-0 P 43

Observation of DNAPL: Ill.
Speclfic Turbidity Dissolved

Conductivity Oxygen
(ms) (mg/L)

Depth to Water Measuring Technique:

Method of Collecting Free Product: A

Detection Method of Free Product:

Destination
Laboratory

Weather Conditions:

A- PID Calibration Date: I • o
PID Calibration Standard: isobutylene

. Field Personnel: t- ..

AMEC Earth & Environmental, Inc.
GROUNDWATER

SAMPLING FIELD FORM

Sample Bottles
10 (total) (size)

Casing Volume
Volumes Purged

(#) (liters)

Obsevation of sheen or LNAPL:

Calculated Column Height (ft.):

amecfJ

Casing Diameter (in.):

Depth Well Bottom (TOC - ft.):

Quantity of Free Product Collected (pal.):

Depth to Water Level (TOC - ft.):
Depth to Free Product TOC - ft.):

DatefTime of Measurement:

PIO (ppm)
%LEL Background:

Date Sampled:
Time Sampled:
Chain-of-Custody #s:

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES / NO

Field Observations/Notes of Sampling Event: -------------------------;r

Sa Sampler Signatur .

K: 10703\Forms\ Groundwater Sample Form.xls I RP form pg 1

SCOEPA00013290



ame&
AMEC Earth & Environmental, Inc, Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: "'3/"C,"7jbe,
"

Monitoring Well 10: (~, , 1.'" IField Personnel: {,;.,Yf H"\J , l' .1".tlort
.., , ..

~}'''i'' .... .'~~~L~;d':4fA,,~iM{~[~;'pti~GfN~G IN'FORi~l~~tP1~;,~i'~;,,\';~rL:':' ,/.,,; ,',;, F, r..'. ·P,. :~;::,- .' ·fih,
'." .. .- , -',~: ;,':;i" "T,.·,f.e~

Casing Volume Water Water Specific Turbidity Dissolved ORP Time
Volumes Purged Temperature pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U,) (ms) (NTUs) (mg/L) (mV) 23:59)

_:_'-::_'/,,"c;. , ..

.. ~:,9:~.B~t: ~~~~~~~~~'.>;~~ .. :;~ ........

Recommended Well Repairs/Adc;litional Notes:

'::~!;\~- "",e~"""" .. """",_.
... -.,'.' . NIDAJA;';,

Date Sampled: (;;''',...(1 Additional Chain-of-Custodv #5:'" . ,.. ~-.;,
Time Sampled: ~D I

Sample Bottles Preservative Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

CI'ZJ~o( 2 1 L None STL-Seattle courier 8081A
2 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C

3 40ml HCL STL-Seattle courier 8260B

2 1 L HCL . STL-Seattle courier NWTPH-Dx
2 1 L None STL-Sacram courier dioxins/furans 1613
1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000
1 500 ml Nitric Acid STL-Sacram courier Dissolved 7470/6000/7000
1 1 L None Test America courier 405.1/310.1/300
1 SOOml Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAOH + Zn STL-Seattle courier 376.2
3 40 ml HCL STL-Seattle courier RSK 175
1 1 L None STL-Seattle courier chloride/sulfate/orthophosphorus/alkalinty

1 ta,SIIt/ AL"11., .dn c;..",l "... f $O-t ~~~ . / Itl ~Ml .-II J.,.A.&. .. I <:..rr. r_. .fI. J W /Z/..l. ~ / /1/£'':''''- c.-kr, elY '-\.N'"'
I ~ 'f

Field Observations/Notes of Sampling Event:

.,
~.:".

CERtIFiCATION STATEMENT

By signing below, the listed AMEC sampler states that the infobovided on.this pag: is accurate, '.

(O;Sampler (Print): tM~Y -, Sampler Signatt¥~A..:xJ11f"V1...()~ Date Signed1!J"<- l:-
I..- ~

RP GW Sampling Field Form

ill II II I IIII 1111111,111'1 11"11 II 'I

PAGE 2 OF 2

I III :
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YES/NO

Circle One
3" = 0.37
12" =5.88

=

AMEC Earth & Environmental, Inc. Project Name:
GROUNDWATER ~"----------------jJ

SAMPLING FIELD FORM

Depth to Free Product (TOC - ft.):

am~

Casing Volume
Volumes Purged

(#) (liters)

Casing Diameter (in.): I I

Depth to Water Level TOC - ft.):

DatefTime of Measurement:
Depth Well Bottom (TOC - ft.):

PIO (ppm)

Obsevation of sheen or LNAPL:

Calculated Column Height (ft.):

Quantity of Free Product Collected (gal.):

Total Purqeo >

%LEL Background:

Purge Method (circle one):

Instrument Calibration Date & Time:
Instrument T pe & Number:

Ferrous Iron (ppm):

Sa

CERTIFICATION STATEMENT
e listed AMEC sampler states that the information provided on this page is accurate. .' J

m ler Signature: e Signed: "< t;j)1'e--f''''''"J
K:10703\Forms\ Groundwater Sample Form.xls I RP form pg 1 PAGE 1 OF 2

Revised: August 30, 2001

SCOEPA00013292



ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-1 0703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: SJ~ 0 JJdl A

Monitoring Well 10: ' IField Personnel:
~,.":,:;.,.;:;,,

.;' .... :;r. L~~8~f~:~:.~~L.~.-P~U~G'ING INFQ~~:(IQt~tt{ej:{,t;;l~' ' .. , -?:'-:-''';'''':~''::~''j:;" ,'. -
- :+'';. ".' . -,c.': " '.-,.

Casing Volume Water Water Specific Turbidity Dissolved ORP Ti'me
Volumes Purged Temperatu re pH Conductivity Oxygen (0:00 -

(#) (liters) (degree C) (S.U.) (ms) (NTUs) '-(mglL) (mV) 23:59)

., '_:~~\t~~f,'{:E'; :w~~p.J~l~;N;r ''1~g~h~2;;~~~;!~~~t~¥~],i ;l\t3,f,j: ::;;~·,':Aj~1;i
.~f.\\:,

-':"j~:;;;;:

Recommended Well Repairs/Additional Notes:

_~1JJ\;T~?~!:~i~
Time Sampled: -Ioco I

Sample Bottles Preservative , Destination Sample Analytical Parameters
10 (total) (size) Laboratory Transporter

{a) I...-ot 2· 1 L None STL-Seattle courier 8081A
2' 1 L None STL-Seattle courier 8151A
2 1 L None STL-Seattle courier 8270C

3-- 40ml HCL STL-Seattle courier 8260B
2, 1 L HCL STL-Seattle courier NWTPH-Dx
2 1 L None STL.Sacram courier dioxins/furans 16,13

1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000170tlO
1 500 T!ll, Nitric-Acid STL~Sacram CQUJiEif .». DissQlved~:Z4JO/.6000/7000 , .. --'
1 1 l None Test America courier 40S.1/~1Q.1/aOQ-

1- 500 rnl Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1,. 250 NAOH +Zn STL-Seattle courier 376.2
3, 40 ml HCL STL-Seattle courier RSK 175

1· 1 L None STL-Seattle courier chloride/sulfate/0rthophosphorus/alkalinty

1 ilC,ilIJ 1 Ii. ... ..11, _'fA ,- 'AU 'i;(0 .J' Smt1~15

/ --L. L.r .WI ~ ~iJp/.l~P
_..... "

ii.if 7: ':;",....L ..0

~v r i'P=.OJf\ ( ~~'N{M_~71 orA _T./ .'7,/(i,.j \ I ~<' e
Field Observations/Notes of Sampling Event:

.. ' ,

CERTIFICATION STATEMENT' - .-

By signing below, the listed AMEC samp:e, states that theinforrn~d~curate. '.

Sampler (Pnnt): I JL.) A (A.f)1J~t-samPlerSignature: ItM ate Signed: ~hoikr)y
........-

L

RP GW Sampling Field Form
K:~0703\Formsi Groundwater Sample Forrn.xls I RP form 00 2

III \1 II I I III ,I i I 111111,,111'11 11111' I" II , Ii

PAGE2 OF 2
Rc .. ir-nrl ' 1\, ........,~~?f'l """V"I"l

III i I

SCOEPA00013293



=

2006 Winter GW Event

0-61 M-10703-0 P 43

I NA I Needs Repairs I Repaired

I NA I Needs Repairs I Replaced
I NA I Needs Repairs I Repaired

AMEC Earth & Environmental,lnc.

GROUNDWATER
SAMPLING FIELD FORMame&

Casing Volume
Volumes Purged

(#) (liters)

Quantity of Free Product Collected (gaL):
Casing Diameter (in.): ...

%LEL Background:

DatefTime of Measurement: .

Obsevation of sheen or LNAPL:

Depth to Free Product (TOC - ft.):
Calculated Column Height (ft.):

Depth to Water Level (TOC - ft.):

PID (ppm) Background:

Depth We!1 Bottom (TOC - ft.):

Casing Condition: (Y
Casing (circle one):

Cap Condition:

PAGE 1 OF 2
. Revised: August 30, 2001

'CJ1~= Signed: /.ampler Signatur

CERTIFICATION $TATEMENT

K:10703\Forms\ Groundwater Sample Form.xls.' RP iorm pg 1

By signing below, the listed AMEC sampler states that the information ovided on this page is accurate.

Sa

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES I NO

Field Observations/Notes of Sampling Event:
. (PO')...-~ - -;;"-r" Rlc,,{ --""-----i~r-tr=~~rt---t=~~------i

SCOEPA00013294



'ame&
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: 0-61 M-10703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: "Si?rj 7rdo
Monitoring Well 10: UK..... \t-:..1 ~ I !Field Personnel: ?-eX AlA",r.c' .~\.,,("J\0"1 . 1 0 ....../I.q1 ...

~~. "5:i,~"~~;lN;~[~';Q:4+A:~&:vv~iL~~f';pt~GiNGiN.Rb~M'~1i:~~!~~~Jc':r:/"- ..... ':"'~:~~~'''''~:,o~,,:~
'Casing Volume Water Water Specific Turbidity Dissolved ORP Time

Volumes Purged Temperature pH Conductivity Oxygen (0:00 -
(#) (liters) (degree C) (S.U.) (ms) (NTUs) (mg/L) (mV) 23:5~)

;i;:~:"Wg~lP~!;>'N]l; ~~..." :,. . ,:;0;,' '''''''t.;
Recommended Well Repairs/Additional Notes: .

DateSamPle~,_~DATA\:: ~.j .,.: o:i,

Time Sampled: Il~'? I
Sample Bottles v Preservative Destination Sample Analytical Parameters

ID (total) (size) Laboratory Transporter

ltr~>..c' 2 1 L None STL-Seattle courier BOS1A
2 1 L None STL-Seattle courier 8151A
2 1 L None' STL-Seattle courier 8270C
3 40ml HCL STL-Seattle courier 8260B

2 1L HCL STL-Seattle courier NWTPH-Ox
2 1L None STL-Sacram courier dioxins/furans 1613
1 500 ml Nitric Acid STL-Seattle courier Total 7470/6000/7000

v . 1 500 rnl Nitnc.Acid .' STL-Sacram courier Dissolved 74JO/€lOQIJ/7000..
1 1 L None, Test America courier 405.1/310.1/300
1 500 rnl Sulfuric Acid STL-Seattle courier 415.1/410.4/350.1/351.12
1 250 NAOH +Zn STL~Seattle ' courier 376.2
3 40ml HCL STL-Seattle courier RSK175
1 1 L None STL-Seattle courier chloride/sulfatekJrt .~~t" ,~us/alkalinty

l ~'I INnl'k' /I •. ·..f-o s-m'i2X
~ 7b,-r>{ 7;~

{/

f JrJ:nk'_ I _. .L - I

.....v -I 2s:om ItfJtt1'1:._ -rA- \':v '<In { 14"""m
Field Observations/Notes of Sampling Event:

CERTIFICATION STATEMENT

Bysigning below, the listed AMEC sampler states that the informa'i0')frovided 0Hagelccurate,

Sampler (Print): U6A (sz,~1J7ALsamp'er Signatuw'~~ 1fP..- -BateSigned: -:z,[-ud,~ ~
L/ I

RP GW Sampling Field Form
K:~0703\Forrns\ Groundwater Sample Form.xls I RP form pg 2

II I -Ii r III 1111' 11.111 1'1111 i 11,111' II i I,

PAGE 2 OF 2
Revised: AlJollst:10 ?nn1

III I

SCOEPA00013295



ORP

NA / Needs Repairs / Replaced
NA / Needs Repairs / Repaired

7NA / Needs Repairs / Repaired

Monitoring/Sampling Date: 51
Project #: 0-61 M-10703-0 P 43

Project Name: 2006 Winter GW Event

=

Q.JIYI Approx. Air Temp (F): 50

Circle One
3":: 0.37
12" =5.88

PID Calibration Standard: isobutylene
PID Calibration Date: 0 V

Observation of DNAPL:
Specific Turbidity Dissolved

Conductivity Oxygen
,Cc:lar, (mg/L)

Method of Collecting Free Product:

Detection Method of Free Product:
Depth to Water Measuring Technique: t>

Casing Volume
Volumes Purged

(#). (liters)

ame~

Obsevation of sheen or LNAPL:

%LEL . Background:

Quantity of Free Product Collected (gal.):

Calculated Column Height (ft.):
Casinp Diameter (in.):

Depth to Water Level (TOC - ft.):
Depth to Free Product (TOC - ft.):

PIO (ppm)

Date/Time of Measurement:
De tM Well Bottom (TOC - ft.):

Casing (circle one): Stainless Steel Carbon Steel Other:
Casing Condition: NA / Needs Repairs / Repaired Lock Condition:
Cap Condition: NA / Needs Repairs / Repaired Inner Casing Condition:
Paint Condition: NA / Needs Repairs / Repaired Monument Condition:

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES I NO

Field Observations/Notes of Sam piing Event: -f-~~~t..Uq.L~lJ'--~J:A...Ll.<~=~~~.L1Ii\f-J~7J'~r------I

CERTIFICATIONSTATEMENT
By signing below, the listed AMEC sampler states that the informati provided

Sa P..rint·. r:::~7JA CfL.o ~~ Sampler Signatu :

K:10703\Forms\ Groundwater Sample Form.xls / RP form pg 1

Date Signed:

PAGE 1 OF 2
Revised: August 30.2001

SCOEPA00013296



amecfJ
Casing Volume

Volumes Purged
(#) (liters)

/
AMEC Earth &-Environmental, Inc. Project Name: / 2006 Winter GW Event

GROUNDWATER Project#: I 0-61M-10703-0Phase43

SAMPLING FIELD FORM Monitoring/Sa~pnng Date:

IField Personnel: I
.... ,_,:~~~Elli;Q~1;A\;~f;~gtw:k'~;R~iNG INEQ~~}hp~~~:·F:;.~<,>:"'· , .';;"J':~~:'~;¥.:'

Water Water Specific TU~lbi:ity Dissolved ORP Time
Temperature pH Conductivity Oxygen {O:OO -

(degree C) (S.U.) (ms) (N Us) (mg/L) (mV) 23:59)

I

I
I

II

I
/

-/
/

/
/

_iri0&~;~J'" .
Recommended Well Repairs/Additional Notes: /

/
/

. /

Time Sampled: I /
Sample Bottles Preservat¥e

ID (total) (size) /
2 1 L Nofie
2 1 L N6ne
2 1 L .Aone
3 40 ml I HCL
2 1 L / HCL
2 1 L / None
1 500 TJ6 Nitric Acid
1 50Qlml Nitric Acid
1 If L None
1 ~OO ml Sulfuric Acid
1 / 250 NAOH + Zn
:v 40 ml HCL

/1 1 L None

/
/

Destination
Laboratory.

STL-SeattJe
STL-Seattle
STL-Seattle
STL-Seattle
STL-Seattle
STL-Sacram
.STL-Seattle
STL-Sacram
Test America
STL-Seattle
STL-Seattle
STL-Seattle
STL-SeaHie

Sample
Transporter

courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier
courier

Analytical Parameters

808iA
815iA
8270C
8260B

NWTPH-Dx
dioxins/furans 1613

Total 7470/600017000
Dissolved 7470/600017000

405.1/310.1/300
415.1/410.4/350.1/351.12

376.2
RSK 175

chloride/sulfate/orthophosphorus/alkalinty

Field Observations/Notes of Sampling Event:--------------------------J

- CERTIFICATION STATEMENT
By signing below, the listed AMEC sampler states thatthe informahion provided on this page is accurate.

Sampler (Print): I)"P~ SamplerSignat~~ Date Signed::g${IlCi-

RP GW Sampling Field Form
KA.o703\Forms\ Groundwater Sample Form.xls I RP form pg 2

II \ v,',\ \- \ \\\ i \ i

PAGE 2 OF 2
Reviseci : August 30, 2001

\\1 \ I

SCOEPA00013297



ORP

(mV)

PAGE 1 OF 2
Revised; August 30, 2001

NA / Needs Repairs / Repaired
/ NA / Needs Repairs / Repaired
/ NA / Needs Repairs / Replaced

Observation of DNAPL:' Pc-

PID Calibration Standard: isobutylene

Specific Turbidity Dissolved
Conductivity Oxygen

(rns) (NTUs) (mg/L)
,

Circle One
3" = 0.37
12" = 5.88

=
Method of Collecting Free Product:

Depth to Water Measuring Technique:
Detection Method of Free Product: /1./

Water
pH

(S.U.)

CERTIFICATION STATEMENT

Water
Temperature

(degree C)

A- PID Calibration Date: -z.,/ ( ')(,.

AMEC Earth & Environmental, Inc. ~P_r~oj~e.::...ct:....N_a_m_e_: --Il

GROUNDWATER Project#:
1-~----------:--,..---------1l

SAMPLING FIELD FORM Monitoring/Sampling Date:

-I Ct- - d-6 Field Personnel: t.... (~

Casing Volume
Volumes Purged

(#) (liters)

amecfl

Depth Well Bottom (TOG - ft.):

Calculated Column Height (ft.):

Obsevation of sheen or LNAPL:

Casing Diameter (ln.):

Depth to Water Level (TOC - ft.):
Depth to Free Product (TOC - ft.):

%LEL Background:

DateITime of Measurement:

Instrument Type & Number:

Total Purged =

PID ppm)

Casing (circle one):

Instrument Calibration Date & Time:

Cap Condition:
Casing Condition:

Paint Condition:

Purge Method (circle one):

K;10703\Forms\ Groundwater Sample Forrn.xls I RP form pg 1

By signing below.the listed ~C sampler states that the inform~tio

Sa P. int .;~. fj 0(..,,0 to mpler Siqnature

. Quantity of Free Product Collected (gal.):

. Ferrous Iron (ppm):

SCOEPA00013298



amec.O
AMEC Earth & Environmental, Inc. Project Name: 2006 Winter GW Event

GROUNDWATER Project #: . 0-61 M-1 0703-0 Phase 43

SAMPLING FIELD FORM Monitoring/Sampling Date: 3~/o(p

Time
(0:00 
23:59)(mV)

Monitoring Well 10: . JField Personnel:

~ ....·.'.,r~~m·,'.~EL~t:~~·;bffi::k~· T~"A~":&:~:~W~\'iEl~':E~''R~..UR-i'~G·~·IN~G~IN~'?i0~'R~~~~'iA~TWI~i:jo;a.~~..;:"~:.~,_~~.,-~, {j:_,?,:, 7f' .--;;7:T':'"':'~~~:··:I~;" ,.: ...\.:~ ..' "_.' F ....".~:!t.. _ "'"...,;." ... , ..,.;c.,",

Casing Volume Water Water Specific Turbidity Dissolved ORP
Volumes Purged Temperature pH Conductivity Oxygen

(#) (liters) (degree C) (S.U.) (rns) (NTUs) (mg/L)

, \ \ , I -'

.:... (
",. I \.,,,,,. J' l-f \ _ ~ C .... 71'

....

Sample Bottles Preservative
10 (total) (size)

Destination
Laboratory

Sample
Transporter

Analytical Parameters

Iff)'tyDJ 2 1 L None STL-Seattle courier 8081A
2 1 L None STL-Seattle courier 8151A
2 1 L
3 40 ml

None
HCL

STL-Seattle
STL,Seattie

courier
courier

8270C
8260B

2 1 L HCL STL-Seattle courier NWTPH-Dx
2 1L
1 500 ml

None
Nitric Acid

STL-Sacram courier
courier

dioxins/furans 1613
Total 7470/600017000

1 500 ml
1 . 1 L

1 sao ml

Nitric Acid
None

Sulfuric Acid

STL-Sacram
Test America
STL-SeattJe

courier
courier
courier

Dissolved 7470/6000/7000. .'
405.1/310.1/300

415.1/41"0.4/350.1/351.12
1 250
3 40 rnl

NAOH + Zn
HCL

STL-Seattle
STL-Seattle

courier
courier

3762
RSK 175

1 1 L None STl-Seattle courier chloride/sulfat~opnosplforus/alkaJinty

,

c.Jt,'JL' ~";'.&II

AJ"I>";.'L.(A'~ ID~iA...-nI,l
I r~I AI.. '11t.. Il L\.ot".ftl f.I.•H

I

Field Observations/Notes of Sampling Event: ---....,.----------------------t
. CERTIFICATION STATEMENT

By signing below, the listed AMEC sampler states that the informatio~p~Ovided on this page is accurate. ,

Sampler (Print): 1-/5A C:!vr»:J!t--sampler Signatur~~~ Date Signed: ~\1.J)\~
V ''''

RP GW Sampling Field Form
K:.:10703IFQrms\ Groundwater Sample Form.xls I RP form pg 2

PAGE 2 OF 2
Revised: Auoust 30. 2001

111(\ 1\ \ \.11 - .IIT, ~l~ I ~ 1\1 I \ \ \li 'It I ~ ,\1 I

SCOEPA00013299



YES / NO

Circle One
3" =0.37
12" =5.88

=

ORP Time
(0:00 -

(mV) 23:59)

0 ..... ,; ............. 1\,._•• _1. .... ,.., .... ,.,.,..~

. ~.._ _- ._-- -------.-.

(NTUs)

Sample Analytical Parameters
Transporter

Water Disposal:
Approx. Pump/Intake Depth:

I PAGE 1 OF 2

Decontamination Method: ~'kJ

Water
pH

(S.U.)

Destination
Laboratory

/ on this page is accurate. _ /

Sampler Sign<¥',~7A~"""'J.I.;..tlcr,~,{~.... Date Signed:.3J U/Db

QAlQC Sample (circle one): YES

Water
Temperature
(degree C)

Purge Pumping Rate approx. Um}: Wei . . High / Moderate / Low
PVC Bailer / Poly Bailer / SS Bailer / Peristalic Pump / Grunfos Pump / Ot e

AMEC Earth & Environmental, Inc. Project Name:
I--=-.:.....:...::...-...:.:...:..:..:..::...---------::-~------I

GROUNDWATER
SAMPLING FIELD FORM

Casing Volume
Volumes Purged

(#) . (liters)

Obsevatlon of sheen or LNAPL:
Quantity of Free Product Collected (gal.):
Casing Diameter (in.): 1/

Instrument Calibration Date & Time: ~

Calculated Column Height (ft.):

%LEl Background: A. In well Casing:

Casing Condition:

Total Purged =
Purge Method (circle one):

PID ( pm)

Instrument Type & Number: "'ff

Casing (circle one):

C2\P Condition:

Sample Bottles
10 (total) (size)

Ferrous Iron (ppm):

Depth to Water Level OC - ft.):
Depth Well Bottom (TOe - ft.):

Paint Condition: OK / NA / Nee

DatefTime of Measurement: ~ 'U 0'

Time Sampled:
Chain-of-Custody #s:

Date Sampled:

Sal"Q,Q,l

.~ecommended Well Repa' .

Field Observations/Notes

All samples were immediat

. Depth to Free Product (TOC - ft.):

SCOEPA00013300



. "1."

.. :.> ":;. "'.' "0- CERTIF).cA1:tO~STATEM·ENT

arne1;1 AMEC E~~~~~~~~~~~ntal, Inc.

~ SAMPLING FIELD FORM

Analytical e.arameters
./

./

Project #: 0,..61 M-10703-0 Phase 43

Monitoring/Sampling Date: ~ #f Db

Project Name: 2006 Winter GW Event

courier

courier

courier

courier
courier

courier

courier

courier

courier

courier

courier.

courier

courier

Sample
Transporter

Destination
Laboratory

STL -Seattle

STL-Seattle

STL-Seattle

STL-Seattle

STL-Seattle

STL-Seattle

STL-Seattle

STL-Seattle

STL,..Seattle

STL-Seattre

STt-Secram

STL-Sacram

Test America

Casing
Volumes

(#)

By signing below, the listed AMEC samplerstates that the information provided on this page is accurate.

Sampler (Print): "6f/!ifl.i;J Sampler Signature: Date Signed:;;3 11 0b

,111111,'1111'11 IIIi'll I, ,II , II III

SCOEPA00013301



am

ATTACHMENT 0

Data Validation Reports

D-1 Data Validation Report for the Winter 2006 Groundwater Sampling
Event - Excluding PCDD/PCOF

0-2 Data Validation Report for the Winter 2006 Groundwater Sampling
Event - PCOO/PCOF Results

>::::
III
(')
:::r
3
CD
~..
o

SCOEPA00013302



ATTACHMENT D

Data Validation Reports

· ..,

D-1 Data Validation Report for the Winter 2006 Groundwater Sampling Event 
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1.0 INTRODUCTION

Fifty groundwater samples were collected from the RhOne-Poulenc (RP) Portland Site,

between March 20, 2006 and April 3, 2006, for the 2006 Winter Groundwater

Monitoring Event. The samples included 34 primary samples, 3 field duplicates, 1

interlaboratory split sample, 11 trip blanks, and 1 rinsate blank, which were submitted

to Severn Trent Laboratories, Inc. (STL) in Tacoma, Washington, and TestAmerica

Analytical Testing Corporation (TestAmerica) in Beaverton, Oregon, for analysis. STL

analyzed the samples for metals by United States Environmental Protection Agency

(EPA) Methods 60108/6020; mercury by EPA Method 7470A; organochlorine

pesticides by EPA Method 8081A; chlorinated herbicides by EPA Method 8151A;

volatile organic compounds (VOCs) by EPA Method 8260B; and semivolatile organic

compounds (SVOCs) by EPA Method 8270C; and semivolatile petroleum products by

Oregon Department of Environmental Quality (DEQ)/Washington Department of

Ecology (Ecology) Method NWTPH-Dx. TestAmerioa analyzed the split sample and a

trip blank. A list of these samples by sample location, field sample identification (ID),

and laboratory sample ID is presented in Table 1.

2.0 DATA VALIDATION METHODOLOGY

This data validation has been performed with reference to EPA guidelines as given in

the April 1992 final version of Guidance for Data Usability in Risk Assessment, the

current EPA functional guidelines for organic and inorganic data review, and the

EPA Offioe of Solid Waste and Emergency Response (OSWER) standard operating

procedures (SOPs) for inorganic and organic data review. The EPA guidelines listed

above were written specifically for the Contract Laboratory Program (CLP), and have

been modified for the purposes of this data validation where they differ from

EPA SW-846 Methods (EPA, 2004) quality control requirements.

AMEC Earth & Environmental, Inc.'s (AMEC's) methodology exceeded the validation

prooedures specified in the DEQ-approved Revised Quality Assurance Project Plan

(QAPP), dated June 13, 2001 (AMEC, 2001), and the QAPP Addendum NO.1 dated

August 1, 2002 (AMEC, 2002). The laboratory's certified analytical report (CAR) and

supporting documentation were reviewed to assess the following: chain of custody

(COC) compliance; holding time compliance; presence or absence of laboratory

contamination as demonstrated by method and field blanks; accuracy and bias as

demonstrated by recovery of surrogate spikes, laboratory control samples (LCS), and

matrix spikes (MS); analytical precision as relative percent differenoe (RPD) of analyte

concentration between replicate samples (i.e., laboratory duplicates) or MS and matrix
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spike duplicates (MSD); sampling precision as RPD of analyte concentration between
field duplicates; calibration performance; and insofar as possible, the degree of

conformance to method requirements and good laboratory practices.

In general, it is important to recognize that no analytical data are guaranteed to be
correct, even if all quality control (Qq audits are passed. Strict QC serves to increase
confidence in data, but any reported value may potentially contain error.

3.0 EXPLANATION OF DATA QUALITY INDICATORS

LCS Recoveries

LCS and laboratory control sample duplicates (LCSD), also known as blank spike (BS)
and blank spike duplicates (BSD), are aliquots of analyte-free water or Ottawa sand
that are spiked with the analytes of interest for an analytical method or a
representative subset of those analytes. The spiked water or sand is then processed
through the same extraction, concentration, cleanup, and analytical procedures as the
samples they accompany. LCS recovery and precision are indications ofa
laboratory's ability to successfully perform an analytical method in an interference-free
matrix. LCS recoveries should generally be within 70 to 130% acceptance limits for
organic analytes and 80 to 120% for inorganic analytes.

MS Recoveries

MS and MSD are prepared by adding known amounts of the analytes of interest for an
analytical method, or a representative subset of those analytes, to an aliquot of
sample. The spiked sample is then processed through the same extraction,
concentration, cleanup, and analytical procedures as the unspiked samples in an
analytical batch.

MS recovery and precision are indications of a laboratory's ability to successfully
recover an analyte in the matrix of a specific sample or closely related sample
matrices. It is important not to apply MS results for any specific sample to other
samples without understanding how the sample matrices are related. MS recoveries
should generally be within 60 to 140% acceptance limits for organic analytes and 75 to
125% acceptance limits for inorganic analytes.

Internal Standard Recoveries

Internal standard (IS) are compounds that are added to a sample extract after all
preparatory steps are completed and before instrumental analysis. These compounds
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serve as standards for qualitative analysis using relative retention time and quantitative
analysis using relative response factors (RRFs). Methods that use IS calibration

include requirements for changes in response to the IS relative to the initial calibration
(ICAl).

For EPA Methods 8260B and 8270C, IS response must fall between 50 and 200% of

the response in the ICAl. Because the area of the IS is used in the denominator of

the equation for calculation of results using internal standardization, a response below

50% may indicate a possible positive bias, and a response above 200% may indicate
a possible negative bias.

For EPA Method 6020 IS intensities must fall between 30 and 120% of the intensity of

that IS in the ICAl standard. The intensity of the ISs for the calibration blank and
instrument check standard must fall between 80 and 120% of the intensity of the IS of

the ICAl standard.

Surrogate Spike Recoveries

Surrogate spikes are used to evaluate accuracy, method performance, and extraction
efficiency in each individual sample. Surrogate compounds are compounds not

normally found in environmental samples, but which are similar to target analytes in
chemical composition and behavior in the analytical process. Surrogate recoveries

generally should be within 70 to 130% acceptance limits in interference-free matrices
(blanks, lCS/lCSD) and 60 to 140% acceptance limits in field samples.

Field Duplicate Results

Field duplicates are replicate samples collected at the same location and submitted in
blind form to the laboratory. Field duplicates provide an indication of the reproducibility

of the sampling and analysis procedures for a given sample matrix, including
heterogeneity of the sample itself. RPDs between aqueous field duplicate results

should be less than 30% and for soil samples less than 50% for analytes with

concentrations greater than 5 times the method reporting limit (MRl) and the

difference between analyte concentrations less than 5 times the MRl should be less

than or equal to the corresponding MRL A summary of field duplicate detections may

be found in Table 2.
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Blank Concentrations

Blank samples are aliquots of analyte free water or Ottawa sand that are used as
negative controls to verify that the sample collection, storage, preparation, and
analysis system does not produce false positive results. The three types of blanks
employed for this project are:

o Laboratory blanks are aliquots of analyte free water that are processed by the
laboratory using exactly the same procedures as the field samples. Laboratory
blanks are used to monitor for contamination introduced by the laboratory during
sample preparation and analysis.

• Trip blanks are aliquots of analyte free water that are placed in sample containers
at the analytical laboratory and are then sent into the field with the sample
containers that are used to collect field samples. Trip blanks are not opened in the
field, but accompany the field samples back to the laboratory where they are
analyzed as samples. Trip blanks are used to monitor for contamination that result

from sample shipping and storage. For the purpose of this project, trip blanks are
prepared and analyzed for VOCs only.

• Rinsate blanks are prepared by passing analyte-free water through or over sample
collection equipment and collecting the water in sample containers. Rinsate blanks
are analyzed for the analytical suite required for the project. Rinsate blanks are
used to monitor for possible sample contamination during the sample collection
process and serve as a check on the effectiveness of field decontamination
procedures.

"4.0 CHAIN OF CUSTODY AND SAMPLE RECEIPT CONDITION
DOCUMENTATION

4.1 Sample Receipt at STL

All samples were received at STL in good condition. Specific details of sample receipt
condition and COC anomalies are described below and in Table 4.1.

STL did not document sample receipt temperatures on the COCs; however, cooler
temperatures were indicated as acceptable on the associated Login Sample Receipt
Check Lists.
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4.2 Sample Receipt at TestAmerica

All samples were received at TestAmerica in good condition. Specific details of

sample receipt condition and GaG anomalies are described in Table 4.2.

5.0 SPECIFIC DATA VALIDATION FINDINGS FOR EACH ANALYTICAL
METHOD

Sections 5.1 to 5.6 of this Data Validation Report contain narrative descriptions of data

validation findings and data quality limitations. Definitions of data qualifiers added
during validation may be found in Table 6. Summaries of specific qualifiers added to
each affected sample as a result of the data validation findings are presented in

Tables 7 through 12.

5.1 Volatile Organic Compounds by EPA Method 82608

vaG data from the Winter 2006 Ground Water Monitoring Event may be considered
usable with the limitations and exceptions described below. Summaries of qualified

VaG results are presented in Table 7.

5.1.1 Holding Times

All samples from this event were analyzed for VaGs within the recommended

maximum holding time of 7 days for unpreserved aqueous samples and 14 days for

preserved aqueous samples, except as described below.

Samples W-09-86 (636-01) and W-09-116 (637-01) were reanalyzed 1 day beyond the

technical holding time of 14 days due to a high 1,2-dichlorobenzene concentrations in
the original analyses. 1,2-Dichlorobenzene was the only analyte reported from the
secondary dilution of these samples and AMEG J qualified the 1,2-dichlorobenzene

results because of the exceeded holding time.

5.1.2 Initial Calibration

All criteria were met for the IGALs associated with analysis of samples from this

monitoring event for VaGs, with the exception of the relative response factor (RRF) for

isobutyl alcohol which was < 0.01 as described in Table 5.1.
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5.1.3 Continuing Calibration

Continuing calibration (CCAL) performance is evaluated in terms of percent deviation

(%0), which corresponds to %0 (average response factor (RF) models) or percent drift

(regression fit models) from the average ICAL response. To facilitate understanding of

CCAL effects on data quality to the end user, %0 has been expressed as percent

recovery in this narrative.

Compounds with CCAL recoveries greater than 120% and detected results were

J qualified by AMEC in all associated samples to indicate a possible high bias in the

results. AMEC J qualified detected results or UJ qualified nondetected results

associated with compounds with CCAL recoveries less than 80% to indicate possible

low bias in the sample results.

All criteria were met for the CCAL associated with analysis of samples from this

monitoring event for VOCs with the exception of those described in Table 5.2. Data

affected by the CCAL exceedances have been qualified by AMEC and overall data

usability was not adversely affected by these exceedances.

5.1.4 Blanks

Target analytes should not be found in blank samples. Results greater than the MRL

but less than 5 times the concentration found in the blank, or 10 times the amount

found in the blank for methylene chloride, acetone, and 2-butanone, have been U

qualified. Results between the instrument detection limit (IDL) and MRL, and less than

5 or 10 times the amount found in the blank have been U qualified at the MRL

concentration.

Laboratory Blanks

No target analytes were detected in the laboratory blanks associated with the analysis

of these samples for VOCs, except as described in Table 5.3. Data affected by the

analyte detections these blanks have been qualified by AMEC and overall data

usability was not adversely affected by these blank detections.

Trip Blanks

No target analytes were detected in the trip blanks associated with the analysis of

these samples for VOCs, except as described in Table 5.4. Data affected by the

analyte detections these blanks have been qualified by AMEC and overall data

usability was not adversely affected by these blank detections.
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Rinsate Blanks

arne

5.1.5

5.1.6

5.1.7

5.1.8

5.1.9

No target analytes were detected in the rinsate blanks associated with the analysis of

these samples for VOCs, except as described in Table 5.5. Data affected by the

analyte detections these blanks have been qualified by AMEC and overall data

usability was not adversely affected by these blank detections.

res Recovery

All LCS recoveries associated with analysis of samples from this project for VOCs

were within the QAPP-specified 70 to 130% acceptance limits, except as described in
Table 5.6. Data affected by the LCS exceedances have been qualified by AMEC and

overall data usability was not adversely affected by these exceedances.

Surrogate Standard Recoveries

Recovery of all surrogates associated with analysis of samples from this event for

VOCs were acceptable, except as described in Table 5.7. Data affected by the

surrogate recovery exceedances have been qualified by AMEC and overall data

usability was not adversely affected by these exceedances.

Internal Standard Recoveries

Recovery of all IS associated with analysis of samples from this event for VOCs were

between 50 and 200% of the response in the associated CCAL standard.

MS/MSD Recovery and Precision

All MS/MSD recoveries associated with analysis of samples from this project for VOCs

were within the QAPP-specified 60 to 140% acceptance limits, except as described in
Table 5.8. Data affected by the MS/MSD exceedances have been qualified by AMEC

and overall data usability was not adversely affected by these exceedances.

Data Reporting and Analytical Procedures

The laboratory J qualified detected results with concentrations between the reporting

limit (RL) and method detection limit (MOL). AMEC concurs that these results are
quantitative estimates and qualified these results J on the data tables.

Sample WS-11-125 (601-01) was reanalyzed at 100-fold and 1,OOO-foid dilutions
because of high concentrations of target compounds in the initial undiluted analysis.
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The laboratory reported cis-1 ,2-dichloroethene results from both dilutions in the data

package. The cis-1 ,2-dichloroethene concentration from the 100-fold dilution is above

the calibration range of the instrument. Though the results were comparable
(17,000 IJg/Lvs. 16,000 IJg/L), AMEC chose to report the cis-1 ,2~dichloroethene from

the 1,000-fold dilution of sample WS-11-125 (601-01) on the data tables, in order to
use a result that was within the calibration range of the instrument.

The laboratory did not reanalyze sample WS-11-125 (601-01) at an appropriate

dilution to bring the concentration of trans-1 ,2-dichloroethene within the calibration

range of the instrument. AMEC J qualified the detected trans-1 ,2-dichloroethene result
from this sample because the reported concentration exceeded the instrument

calibration range of the instrument by 25%.

The laboratory did not provide IS summaries in the data packages provided for review.
AMEC was able to evaluate IS recoveries and retention times using the raw data.

AMEC discovered a number of low-level vac analyte concentrations reported on the

laboratory reports were not reported on the associated raw data. AMEC contacted the

laboratory about this issue. The laboratory's response is given below in italics. AMEC

did not have the laboratory reissue the vac results because there was not significant
difference between the original and reprocessed results (Le.! >10%).

"These inconsistencies are a result of minor mismatches between the
MOLs that are used at the instrument level and the MOLs that exist in the
LlMS system. During the time that the data was processed STL Seattle
was in the process of updating MOLs. Some MOL changes were made at
the instrument level during the update process and a few values very
close to the STL LlMS MOL were marked as NO at in the instrument
quant report. After reviewing the data, it appears that the values were
correctly reported by the LlMS, although they were not visible to the
analyst on the quant report. One value (for 580-1973-6) does not appear
on the Chemstation quant report because of a rounding issue within the
software that rounds the value prior to comparison to the MOL. The
unrounded value that was below the Chemstation MOL cutoff, but the
rounded value is at the cutoff.

We will drop the MOL cutoff value in the Chemstation software to a level
below the LlMS MOL, which will ensure that the values at or slightly below
the MOL always show up in the quant report regardless of rounding.
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During the regeneration of the quant reports it was noted that the

recalculated report (which is necessary to detected the analytes in

question) was giving slightly different values for some of the other

previously reported compounds. This appears to be the result of updating

of RT's since the original initial calibration for this sample set was created.

Even though each initial calibration is saved on the day it was validated,

the RT values at that time are not. Per STL Seattle's SOP, the RT's may

be updated on the continuing calibration prior to processing a batch.
Once this is done, the new values override the previous values. Due to
this issue the data will not be re-processed at the clients request."

For several analytical sequences, it appeared the laboratory analyzed instrument
blanks prior to method blanks. The laboratory explained: "The purpose of the IB is

to monitor the cleanliness of the spiking solutions prior to the analysis of samples

and the method blank. In the past, we have been able to trace contamination back to
specific spiking solutions based on comparison with the IB results. IB perhaps is a
poor choice of words to describe its function, solution check sample may be more

appropriate." Though it is commendable that the laboratory adopt additional QC
measures, this solution should not be analyzed prior to the method blank. It is not
good laboratory practice to treat QC samples preferentially and "clean" the instrument
prior to analyzing the method blank. The laboratory should review this practice.

The initial calibration verification (ICVs) associated with the ICAl analyzed on
February 27, 2006 on instrument HP did not meet acceptance limits. The laboratory
reanalyzed these failing ICVs the following day. This is not good laboratory practice.
The ICV should only be reanalyzed once and a new calibration should be analyzed if
the second ICV does not meet acceptance limits. Project samples were not analyzed
within 12-hours of the failing IGV and in AMEC's professional opinion, data usability is
not adversely affected. Data usability based on CCAl exceedances is addressed in,
Section 5.1.3.

The laboratory did not record sample pH on the associated Aqueous Extraction
Analysis Sheets. AMEC therefore assumed the sample preservation was acceptable
because pre-preserved vials were used for sample collection. In addition, most
samples were analyzed within seven days of sample collection.
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5.2 Chlorophenoxy Acid Herbicides by EPA Method 8151A

Chlorophenoxy Acid Herbicide (Herbicide) data from the Winter 2006 Ground Water

Monitoring Event may be considered usable with the limitations and exceptions
described below. Summaries of qualified herbicide results are presented in Table 8.

5.2.1 Holding Times

All samples were extracted within the EPA recommended maximum holding times of
7 days for waters, and analyzed within 45 days of extraction.

5.2.2 Initial Calibration

All ICAls associated with analysis of samples from this event for herbicides were
acceptable and met all method criteria.

5.2.3 Continuing Calibration

CCAl performance is evaluated in terms of %0 from the average ICAl response. To
facilitate understanding of CCAl effects on data quality to the end user, %0 has been
expressed as percent recovery in this narrative.

CCAl recoveries should fall within 85 to 115% acceptance limits. AMEC J qualified all
detected results associated with CCAl recoveries greater than 115% due to a possible
high bias in the analytical results. AMEC J qualified all detected results and
UJ qualified all nondetected results associated with CCAl recoveries less than 85%
due to a possible low bias in the analytical results.

All CCAls associated with analysis of these samples for herbicides were within
acceptance limits, except for the single case described below.

.. 2,4-0 recovery was low at 83% in CCAl l19092.0 analyzed on April 6, 2005.
AMEC UJ qualified the nondetected 2,4-0 results from samples W~09-86 (636-01),
W-09-116 (637-01), and W-09 (638-01) because of possible low bias in the
analytical results.

5.2.4 Laboratory and Rinsate Blanks

No target analytes were detected in the laboratory and rinsate blanks associated with
analysis of samples from this event for herbicides.
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5.2.5 Les Recovery

LCS recoveries were within the QAPP-specified 70 to 130% acceptance limits except

as described in Table 5.9. Data affected by the LCS exceedances have been qualified
by AMEC and overall data usability was not adversely affected by these exceedances.

5.2.6 Surrogate Recoveries

All surrogate recoveries associated with analysis of these samples for herbicides were

within the QAPP-specified 70 to 130% acceptance limits for analyte-free matrices and
60 to 140% acceptance limits for field sample matrices, except as described in

Table 5.10. Data affected by the surrogate recovery exceedances have been qualified
by AMEC and overall data usability was not adversely affected by these exceedances.

5.2.7 Internal Standard Recoveries

Recovery of alliS associated with analysis of samples from this event for herbicides

were between 50 and 200% of the response in the associated CCAL standard.

5.2.8 MS/MSD Recovery and Precision

Precision and recovery were within the QAPP-specified 60 to 140% acceptance limits
in all MS associated with analysis of these samples for herbicides, except as described

in Table 5.11. Data affected by the MS/MSD exceedances have been qualified by

AMEC and overall data usability was not adversely affected by these exceedances.

5.2.9 Data Reporting and Analytical Procedures

The laboratory J qualified detected results with concentrations between the RL and

MDL. AMEC concurs that these results are quantitative estimates and qualified these
results J on the data tables.

The laboratory did not provide IS summaries in the data packages provided for review.

AMEC was able to evaluate IS recoveries and retention times using the raw data.

5.3 Semivolatile Organic Compounds by EPA Method 8270C

SVOC results data from the Winter 2006 Ground WaterMonitoring Event may be

.considered usable with the limitations described below. Summaries of qualified SVOC

results are presented in Table 9.
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5.3.1 Holding Times

All samples were extracted within the EPA recommended maximum holding time of
7 days for waters and analyzed within 45 days of extraction.

5.3.2 Initial Calibration

All criteria were met for the ICALs associated with analysis of samples from this
monitoring event for SVOCs, except as described in Table 5.12. Data affected by the
ICAL exceedances have been qualified by AMEC and overall data usability was not
adversely affected by these exceedances.

5.3.3 Continuing Calibration

CCAL performance is evaluated in terms of %D, which corresponds to %0 (average
RF models) or percent drift (regression fit models) from the average ICAL response.
To facilitate understanding of CCAL effects on data quality to the end user, %0 has
been expressed as percent recovery in this narrative. CCAL performance is evaluated
in terms of percent recovery for linear and quadratic calibration models.

CCAL recoveries should fall within 80 to 120% acceptance limits. AMEC J qualified all
detected results associated with CCAL recoveries greater than 120% due to a possible
high bias in the analytical results. AMEC has J qualified all detected results and
UJ qualified all nondetected results associated with CCAL recoveries less than 80%
due to a possible low bias in the analytical results.

All criteria were met for the CCALs associated with analysis of samples from this
monitoring event for SVOCs, except as described in Table 5.13. Data affected by the
CCALexceedances have been qualified by AMEC and overall data usability was not
adversely affected by these exceedances.

5.3.4 Blanks

Target analytes should not be found in blank samples. Results greater than the MRL
but less than 5 times the concentration found in the blank have been U qualified.
Results between the IDL and MRL, and less than 5 times the amount found in the

blank have been U qualified at the MRL concentration.
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Laboratory Blanks

No SVOCs were detected in the laboratory blanks associated with these samples,

except as described in Table 5.14. Data affected by the analyte detections these

blanks have been qualified by AMEC and overall data usability was not adversely

affected by these blank detections.

Rinsate Blank

No SVOCs were detected in the rinsate blank (628~04) associated with these samples.

5.3.5

5.3.6

5.3.7

5.3.8

Les Recovery

All LCS recoveries associated with analysis of samples from this project for SVOCs

were within the QAPP-specified 70 to 130% acceptance limits, except as described in

Table 5.15. Data affected by the LCS exceedances have been qualified by AMEC and

overall data usability was not adversely affected by these exceedances.

MS/MSD Recovery and Precision

All MS/MSD recoveries associated with analysis of samples from this project for

SVOCs were within the QAPP-specified 60 to 140% acceptance limits, except as

described in Table 5.16. Data affected by the MS/MSD exceedances have been

qualified by AMEC and overall data usability was not adversely affected by these

exceedances, with the exception ofthe phenol result from sample W-12-S (629-01)

which was not recovered in the associated MS/MSD. Non detected analytes with MS

recoveries less than 10% were R qualified and rejected by AMEC as specified in

Table 5.16.

Internal Standard Recoveries

IS recoveries were within the method-specified 50 to 200% acceptance limits.

Surrogate Recoveries

Recovery of all surrogates associated with analysis of samples from this event for

SVOCs were acceptable, except as described in Table 5.17. As specified in EPA

Method 8270C, up to one surrogate from each extraction fraction may be outside of

acceptance limits without affecting data usability. Data affected by the surrogate

recovery exceedances have been qualified by AMEC and overall data usability was

not adversely affected by these exceedances.
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5.3.9 Data Reporting and Analytical Procedures

The laboratory J qualified detected results with concentrations between the Rl and

MOL. AMEC concurs that these results are quantitative estimates and qualified these

results J on the data tables.

The 3-nitroaniline coefficient of determination (COD) associated with the ICAl

analyzed on March 27, 2006 was 0.971. According to SW-846 Method 8000B
(Section 7.5.3), in order to be an acceptable non-linear calibration, the COD must be

greater than or equal to 0.99. Effects on data usability are discussed in Table 5.12 of
this report.

The laboratory did not provide IS summaries in the data packages provided for review.
AMEC was able to evaluate IS recoveries and retention times using the raw data.

low-level phthalate concentrations were detected in several samples. Phthalates are

common laboratory contaminants; therefore, these results should be used with
caution.

The laboratory reported target analytes 4,6-dinitro-2-methylphenol and

3&4-methylphenol as 2-methyl-4,6-dinitrophenol and 3&4-cresol, respectively. AMEC
has corrected this terminology in the project data base.

5.4 Organochlorine Pesticides by EPA Method 8081A

Organochlorine pesticides (OCPs) data from the Winter 2006 Ground Water
Monitoring Event may be considered usable with the limitations and exceptions

described below. Summaries of qualified OCP results are presented in Table 10.

5.4.1 Holding Times

All samples were extracted within the EPA recommended maximum holding times of

7 days for waters, and analyzed within 45 days of extraction.

5.4.2 4,4'-DDT/Endrin Breakdown

Breakdown is a measure of the amount of decomposition that 4,4'-OOT and endrin

undergo when analyzed on the gas chromatography (GC) column. Excessive

breakdown is an indication that the chromatographic system is contaminated,

chemically active, or too hot. Breakdown is measured by injecting a mixture of 4,4'

DDT and endrin into the GC and dividing the sum of the areas of the breakdown
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5.4.3

5.4.4

products (4,4'-00E and 4,4'-000 for 4,4'-00T, and endrin aldehyde and endrin

ketone for endrin) by the sums of the areas of the breakdown products and the parent

compounds. Breakdown must be less than 15% for analysis to proceed and data to be

fully useable. 4,4'-00T and endrin breakdown was less than 15% each day that

samples from this project were analyzed for OCPs.

Initial Calibration

All ICALs associated with analysis of these samples for OCPs were acceptable.

Continuing Calibration

CCAL performance is evaluated in terms of %0 from the average ICAL response. To

facilitate understanding of CCAL effects on data quality to the end user, %0 has been
expressed as percent recovery in this narrative.

CCAL recoveries should fall within 85 to 115% acceptance limits. AMEC J qualified all

detected results associated with CCAL recoveries greater than 115% due to a possible

high bias in the analytical results. AMEC J qualified all positive results and UJ
qualified all nondetected results associated with CCAL recoveries less than 85% due

to a possible low bias in the analytical results.

All CCALs associated with analysis of these samples for OCPs were acceptable,

except as described in Table 5.18. Oata affected by the CCAL exceedances have
been qualified by AMEC and overall data usability was not adversely affected by these

exceedances.

5.4.5 Blanks

Target analytes should not be found in blank samples. Results greater than the MRL
but less than 5 times the concentration found in the blank have been U qualified.

Results between the 10L and MRL, and less than 5 or 10 times the amount found in

the blank have been U qualified at the MRL concentration.

Laboratory Blanks

No target analytes were detected in the laboratory blanks associated with the analysis

of these samples for OCPs, except as described in Table 5.19. Oata affected by the

analyte detections these blanks h~ve been qualified by AMEC and overall data
.usability was not adversely affected by these blank detections.
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Rinsate Blanks

No target analytes were detected in the rinsate blanks associated with the analysis of

these samples for OCPs.

5.4.6 LeS Recovery

Target analyte recoveries were within the QAPP-specified 70% to 130% acceptance
limits in the LCSs associated with the analysis of these samples for OCPs, except as
described in Table 5.20. Data affected by the LCS exceedances have been qualified
by AMEC and overall data usability was not adversely affected by these exceedances.

5.4.7 Surrogate Recoveries

Surrogate recoveries associated with analysis of these samples for OCPs were within
the QAPP-specified 60 to 140% acceptance limits, except as described in Table 5.21.

Data affected by the surrogate recovery exceedances have been qualified by AMEC
and overall data usability was not adversely affected by these exceedances.

5.4.8 MS/MSD Recovery and Precision

Precision and recovery were within the QAPP-specified 60 to 140% acceptance limits
in all MS associated with analysis of these samples for pesticides, except as described
in Table 5.22. Data affected by the MS/MSD exceedances have been qualified by
AMEC and overall data usability was not adversely affected by these exceedances.

5.4.9 Data Reporting and Analytical Procedures

The laboratory J qualified detected results with concentrations between the RL and
MOL. AMEC concurs that these results are quantitative estimates and qualified these
results J on the data tables.

The laboratory did not provide retention time windows in the data packages provided
for review. AMEC compared surrogate and reported target compound RTs to CCAL
standards that bracketed the samples.

Large discrepancies were observed between numerous results reported from the
primary and secondary analytical columns. The discrepancies appear related to the
complex and difficult matrix of the samples. Data that were N qualified by AMEC as a
result of these anomalies are summarized on Table 5.23.
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5.5 Semivolatile Petroleum Products by CEQ/Ecology Method
NWTPH-Cx

Diesel-range organics (ORO) and residual range organics (RRO) data from the

Winter 2006 Ground Water Monitoring Event may be considered usable with the

limitations and exceptions described below. Summaries of qualified ORO and RRO
results are presented in Table 11.

5.5.1 Holding Times

All samples were extracted within the EPA recommended maximum holding times of
7 days for waters and analyzed within 45 days from extraction.

5.5.2 Initial Calibration

All criteria were met for the IGALs associated with analysis of samples from this

monitoring event for ORO and RRO.

5.5.3 Continuing Calibration

All criteria were met for the continuing calibrations associated with analysis of samples
from this monitoring event for ORO and RRO.

5.5.4 Laboratory Blanks

ORO and RRO were not detected in the laboratory blanks associated with these
samples, except for a single case summarized below.

RRO was detected in method blank MB 580-4973/1-A at 0.067 mg/L. AMEC
U qualified the detected RRO results from samples WS-11-125 (601-01), WS-11-161

(602-01), and WS-12-125 (603-01) because the sample concentrations were less than

5 times the concentration detected in the blank.

5.5.5 Rinsate Blanks

ORO and RRO were not detected in the rinsate blanks associated with these samples.

5.5.6 LCS/LCSD Recovery and Precision

Recovery and precision for LCS/LCSOs associated with analysis of samples from this

project for ORO and RRO were acceptable.
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5.5.7 Surrogate Recoveries

Surrogate recoveries associated with analysis of these samples for ORO and RRO

were within the method-specified 50 to 150% acceptance limits.

5.5.8 MS/MSD Recovery and Precision

Precision and recovery were within the QAPP-specified 50 to 150% acceptance limits

in all MS associated with analysis of these samples for NWTPH-Ox.

5.5.9 Data Reporting

The laboratory J qualified detected results with concentrations between the RL and
MOL. AMEC concurs that these results are quantitative estimates and qualified these

results J on the data tables.

According to the associated Prep Batch Sheet, a small amount of sample was lost

during the extraction of sample W-12-0 (631-01). AMEC UJ qualified the nondetected
ORO and RRO results from this sample due to potential low bias in the analytical

results. It should be noted that o-terphenyl surrogate recovery was acceptable at 98%
and the sample results may be acceptable as reported since similar loss of surrogate
and analyte would be expected.

5.6 Metals by EPA 60108/6020 and EPA 7470A

Metals data from the Winter 2006 Ground Water Sampling Event may be considered

usable with the limitations and exceptions described below.. Summaries of qualified
metals results may be found in Table 12.

5.6.1 Holding Times

All samples were analyzed for mercury within the recommended technical holding time

of 28 days and for all other metals within the recommended technical holding time of
180 days.

5.6.2 Initial Calibration

All ICALs associated with the analysis of these samples for metals were acceptable.
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5.6.3 Initial Calibration Verification

EPA acceptance limits for metals ICVs are 90 to 110%. ICVs associated with the

analysis of these samples were acceptable.

5.6.4 Continuing Calibration Verification

EPA acceptance limits for metals continuing calibration verifications (CCVs) are 90 to

110%. CCVs associated with reported data from the analysis of these samples were
acceptable.

5.6.5 Inductively Coupled Plasma Interference Check Sample

All interference check samples (ICS) exhibited recoveries within the method-specified

80 to 120% acceptance limits.

5.6.6 Blanks

Target analytes should not be found in blank samples. When the concentration
detected in the blank is less than the MRL, concentrations in associated samples

greater than the MRL but less than 5 times the concentration detected in the blank
have been U qualified by AMEC. When the absolute concentration detected in the

blank is greater than the MRL, concentrations in associated samples greater than the

MRL but less than 10 times the concentration detected in the blank have been U

qualified by AMEC. In both cases, sample concentrations between the IDL and MRL,

and less than 5 or 10 times the concentration detected in the blank have been U

qualified at the MRL concentration.

Laboratory Blanks

Target analyte concentrations in laboratory blanks associated with analysis of these
samples for metals are described in Table 5.24. Data affected by the analyte

detections these blanks have been qualified by AMEC and overall data usability was

not adversely affected by these blank detections.

Rinsate Blanks

Target analyte concentrations greater than the MOLin the rinsate blanks associated

with analysis of these samples for metals are described in Table 5.25. Data affected

by the analyte detections these blanks have been qualified by AMEC and overall data

usability was not adversely affected by these blank detections.
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5.6.7 LeS Recovery

Recoveries were acceptable in all LCS associated with analysis of these samples for

metals.

5.6.8 MS/MSD Recovery and Precision

The method-specified acceptance limits for metals MS recoveries are 75 to 125%.

However, spike recovery limits are not applicable when the sample concentration

exceeds the spike concentration by a factor of four or more.

Precision and recovery were acceptable in all MS associated with analysis of these

samples for metals, except as described in Table 5.26. Data affected by the MS/MS[)

exceedances have been qualified by AMEC and overall data usability was not

adversely affected by these exceedances.

5.6.9 Laboratory Duplicates

EPA CLP acceptance limits for duplicate sample analyses are ±20% RPD for sample

concentrations greater than or equal to (:S;) 5 times the MRL. A control limit of ± MRL is

used if either the sample or duplicate result is less than 5 times the MRL.

The laboratory duplicates exhibited acceptable precision.

5.6.10 Internal Standards

IS recoveries were within the method-specified 30 to 120% acceptance limits.

5.6.11 Data Reporting and Analytical Procedures

The laboratory B qualified detected results with concentrations between the RL and

IDL. AMEC concurs that these results are quantitative estimates and qualified these

results J on the data tables.

The laboratory analyzes batch method blanks and LCS/LCSD samples several times

during the analytical sequence. According to the laboratory, "The blank and

LCSILCSD are analyzed multiple times by the ICP analyst in case one of the

CCVICCB brackets fails. He will report the first analysis of the blank, LCSILCSD if

there are no failures of the CCVICCB. This is the same digest solution for the blank,

LCSILCSD analyzed multiple times." This procedure is not good laboratory practice.

The method does not allow for reanalysis of calibration verification standards.
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According to SW-846 Method 6010S (Section 7.4), if the calibration cannot be verified
within the specified limits, the sample analysis must be discontinued, the cause

determined and the instrument recalibrated. The laboratory should review this

practice. All project samples were bracket by acceptable CCV standards; therefore,
data usability is not adversely affected.

6.0 FIELD DUPLICATE RESULTS

Three field duplicate pairs out of 34 field samples were submitted to STL. The

samples were given blind IDs, so that the laboratory was not aware which samples
were submitted in duplicate. Primary samples were coded with -01 appended to the
blind sample ID, and duplicate samples were coded with -02 appended to the blind
sample ID. Detected results for each set of field duplicates are summarized in Table 2
at the end of this document.

Precision values met the OAPP-specified acceptance limits, with RPDs for aqueous

samples less than 30% for analytes with concentrations more than 5 times their

practical quantitation limit (POLs), and concentrations within one MRL for analytes with
concentrations less than 5 times their POLs, except for the three cases described

below.

• A field duplicate was collected at RP-07-119. The RPDs betWeen the detected
MCPP (44%), dichloroprop (40%), 2,4,5-TP (Silvex) (41%), endrin (127%), and

total vanadium (77%) results were high. In addition, the RPDs between the

detected 2,4-D (36%), alpha-SHC (93%), alpha-chlordane (52%), total aluminum

(59%), and dissolved aluminum (34%) results were high. The 2,4-D, alpha-SHC,

alpha-chlordane, total aluminum, and dissolved aluminum concentrations in these
samples were less than 5 times their associated POLs and the differences

between the concentrations were less than the MRL; therefore, data usability is not

adversely affected.

• A field duplicate was collected at RP-07-84. The RPDs between the detected
delta-SHC (63%), total copper (98%), and total vanadium (45%) results were high.

In addition, the RPDs between the detected chloromethane (40%) and total arsenic

(34%) results were high. The chloromethane and total arsenic concentrations in

these samples were less than 5 times their associated POLs and the differences

between the concentrations were less than the MRL, data usability is not adversely

affected.

I
L
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• A field duplicate was collected at AL6-96. The RPOs between the detected

dichloroprop (32%), Silvex (31%), and ORO (71%) results were high. In addition,

the RPO between the detected RRO results was high at 81%. The RRO

concentrations in these samples were less than 5 times their associated POLs and

the differences between the concentrations were less than the MRL, data usability

is not adversely affected.

7.0 INTERLABORATORY SPLIT SAMPLE RESULTS

Field sample W-09-86 was submitted to both STL and TestAmerica. The samples
. were given blind IDs, so that the primary laboratory (i.e., STL) was not aware which

samples were also submitted to the QC laboratory (i.e., TestAmerica). Primary

samples were coded with -01 appended to the blind sample 10, and split samples were
coded with -05 appended to the blind sample 10. A summary of split sample results

may be found in Table 3.

Field sample RP-07-84 (609-06) was supposed to be delivered to TestAmerica as an

interlaboratory split sample but was inadvertently sent to STL. STL received two

separate field samples for location RP-07-84 (609-01 and 609-06). AMEC treated the

samples as a field duplicate. See Section 6.0.

TestAmerica MOLs and MRLs are generally higher than STL's. STL and TestAmerica

report analyte concentrations down to the MOL or 10L; therefore, low-level
concentrations comparisons could be made between reported laboratory results.

Analyte concentrations from sample RP-07-84 reported by both laboratories were

generally oomparable (:::;50% RPO), except for the total aluminum, total chromium, total
nickel, total vanadium, dissolved iron, and dissolved chromium analyses performed. In

all cases, except for total vanadium, STL reported higher concentrations.

STL detected Silvex, benzene, dissolved copper, and dissolved lead at concentrations
above the MOL. TestAmerica reported these analytes as nondetected above the

MOLs. Because the concentrations were less than 5 times their associated MRLs and
the differences between the concentrations were less than the TestAmerica MRLs, the
results are acceptable.

TestAmerica detected total arsenic at a concentration above the MOL. STL reported

this analyte as nondetected above the MOL. Because the concentration was less than
5 times their associated MRLs and the differences between the concentrations were

less than the STL's MRLs, the results are acceptable.
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8.0 SUMMARY AND CONCLUSIONS

The data are generally usable and of good quality, with the exceptions listed below.

• The isobutyl alcohol results from sample WS-11-125 (601-01), WS-11-161

(602-01), WS-12-125 (603-01), WS-12-161 (604-01), RP-11-20 (605-01),

RP-11-216 (606-01), RP-11-161 (607-01), RP-07-55 (608-01), RP-07-84 (609-01),

RP-07-84 (609-06), RP-07-119 (610-01), RP-07-119 (610-02), RP-07-30 (611-01),

RP-01-31 (612-01), RP-01-51 (613-01), RP-01-65 (614-01), W-09-86 (636-01),

W-09-116 (637-01), and W-09 (638-01) were rejected due to very low RRF in the
associated ICAls and CCAls. Because this analyte is not a primary constituent of
concern, the rejected results may not impact overall data usability.

• The phenol result from sample W-12-S (629-01) was R qualified and rejected

because of very low recoveries in the associated MS/MSD.

• The nondetected acid extractable compound (phenols) results from samples
WS-11-161 (602-01), WS-12-125 (603-01kWS-12-161 (604-01), RP-11-30

(605-01), RP-07-55 (608-01), RP-01-51 (613-01), W-11-D (627-01); W-12-1
(630-01), Al6-96 (635-02), W-09-86 (636-01), and W-09-116 (637-01) were

R qualified and rejected because of very low acid surrogate compound recoveries

in these samples. The low recoveries may be indicative of laboratory performance
or matrix interference.

• The delta-BHC result from sample WS-11-161 (602-01) was R qualified and
rejected due to very low lCS/lCSD reooveries.

The remainder of the data is generally usable and of good quality, with the

qualifications listed below.

• A portion of the vac data was qualified due to headspace in associated sample
vials (Table 4.1), holding time exceedances (Section 5.1.1), laboratory (Table 5.3),
rinsate (Table 5.4), and/or trip blank (Table 5.5) contamination, low or high CCAl

recoveries (Table 5.2), low or high lCS recoveries (Table 5.6), and a low surrogate

recovery (Table 5.7).

• A portion of the herbicides data was qualified due to low CCAl reooveries'6666,

low surrogate recoveries (Table 5.10), and low MS/MSD recoveries (Table 5.11).

• A portion of the svac data was qualified due to ICAl instability (Table 5.12), low
or high CCAl recoveries (Table 5.13), low-level laboratory contamination
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Oregon Department of Environmental Quality
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(Table 5.14), low or high LCS recoveries (Table 5.15), low or high MS/MSO

recoveries (Table 5.16), and low or high acid extractable surrogate compound

recoveries (Table 5.17).

• A portion of the OCP data was qualified due to low or high CCAL recoveries

(Table 5.18), low-level laboratory blank contamination (Table 5.19), low or high
LCS/LCSO recoveries (Table 5.20), high or low surrogate recoveries (Table 5.21),

and high percent differences between the dual-column results (Table 5.23).

o A portion of the ORO and RRO data was qualified due to a small amount of sample
lost during the extraction process (Section 5.5.9) and laboratory blank

contamination (Section 5.5.4).

o A portion of the metals data was qualified due to low-level laboratory (Table 5.24)
or rinsate blank contamination (Table 5.25), and high or low MS recoveries

(Table 5.26).

No metals, herbicides, ORO, and RRO results were rejected by AMEC due to data

quality issues.

A total of 158 results out of 7,667 total results or 2.1% were rejected during data
validation. Overall completeness of the data set exceeded 95%. In addition, 634

results (8.3%) were J qualified, 655 (8.5%) results were UJ qualified, 117 results

(1.5%) were U qualified, and 10 results (0.1%) were N qualified.
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LIMITATIONS

This report was prepared exclusively for SLLI by AMEC Earth & Environmental, Inc.

(AMEC). The quality of information, conclusions, and estimates contained herein is

consistent with the level of effort involved in AMEC services and based on:

i) information available at the time of preparation, ii) data supplied by outside sources,

and iii) the assumptions, conditions, and qualifications set forth in this report. This

Winter 2006 Groundwater Monitoring Event is intended to be used by SLLI for the

RP - Portland Site, 6200 N.W. S1. Helens Road, Portland, Oregon only, subject to the

terms and conditions of its contract with AMEC. Any other use of, or reliance on, this

report by any third party is at that party's sole risk.
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TABLE 1
Field Samples Submitted to STL and TestAmerica with Corresponding Laboratory IDs

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample Field Sample
Test

STL
America Notes

Location Sample ID Date
Sample ID

Sample ID

WS-11-125 601-01 03/20/2006 - 580-1935-1
WS-11-161 602-01 03/20/2006 - 580-1935-2
Trip Blank 602-03 03/20/2006 - 580-1935-3 Trip Blank
WS-12-125 603-01 03/20/2006 - 580-1935-4
WS-12-161 604-01 03/21/2006 - 580-1955-1
Trip Blank 604-03 03/21/2006 - 580-1955-2 Trip Blank
RP-11-30 605-01 03/21/2006 - 580-1955-3
RP-11-216 606-01 03/21/2006 - 580~1955-4

RP-11-30 605-01 03/22/2006 - 580-1959-1
RP-11-161 607-01 03/22/2006 - 580-1959~2

Trip Blank 607-03 03/22/2006 - 580-1959-3 Trip Blank
RP-07-55 608-01 03/22/2006 - 580-1959-4

RP-07-84 609-01 03/23/2006 - 580-1'973-1
Trip Blank 609-03 03/23/2006 - 580-1973-2 Trip Blank
RP-07-84 609-06 03/23/2006 - 580-1973-3 Field Duplicate
RP-07-119 610-01 03/23/2006 - 580-1973-4
RP-07-119 610-02 03/23/2006 - 580-1973-5 Field Duplicate
RP-07-30 611-01 03/23/2006 - 580-1973-6
RP-01-31 612~01 03/24/2006 - 580-1992-1
RP-01-51 613-01 03/24/2006 - 580-1992-2
RP-01-65 614-01 03/24/2006 - 580-1992-3
Trip Blank 612-03 03/24/2006 - 580-1992-4 Trip Blank
W-03-1 615-01 03/25/2006 - 580-2006-01
Trip Blank 615-03 03/25/2006 - 580-2006-02 Trip Blank
W-03-D 616-01 03/25/2006 - 580-2006-03
W-04-89 619-01 03/25/2006 - 580-2006-04
W-09 620-01 03/25/2006 - 580-2006-05
W-09-86 621-01 03/25/2006 - 580-2006-06
W-09-116 622-01 03/28/2006 - 580-2022-1
Trip Blank 622-03 03/28/2006 - 580-2022-2 Trip Blank
W-11-B 623-01 03/28/2006 - 580-2022-3
W-11-D 624-01 03/28/2006 - 580-2022-4

. W-11-S 625-01 03/29/2006 - 580-2035-1
Trip Blank 625-03 03/29/2006 - 580-2035-2 Trip Blank
W-11-1 626-01 03/29/2006 - 580-2035-3
W-11~D 627-01 03/29/2006 - 580-2035-4
W-11-B 628-01 03/29/2006 - 580-2035-5
Rinsate 628-04 03/30/2006 - 580-2058-1 Rinsate blank
W-12-S 629-01 03/30/2006 - 580-2058-2
Trip Blank 629-03 03/30/2006 - 580-2058-3 Trip blank
W-12-1 630-01 03/30/2006 - 580-2058-4
W-12-D 631-01 03/30/2006 - 580-2058-5
AL6-96 635-01 03/31/2006 - 580-2059-1
AL6-96 635-02 03/31/2006 - 580-2059-2 Field Duplicate
Trip Blank 635-03 03/31/2006 - 580-2059-3 Trip Blank
W-09-86 636-01 04/03/2006 - 580-2096-1
W-09-116 637-01 04/03/2006 - 580-2096-2
W-09 638-01 04/03/2006 - 580-2096-3
Trip Blank 636-03 04/03/2006 PPD0044-02 - Trip Blank
W~09-86 636-05 04/03/2006 PPD0044-01 - Interlaboratory Split

ID = Identification
STL = Severn Trent Laboratories, Inc.
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TABLE 2
Summary of Field Duplicate Detections

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytical
Analyte MRL

Primary Duplicate
RPD

Method Result Result
Sample RP-07-119 (610-01 and 610-02)
VOCs Vinyl chloride 1.0 ND 0.20 NC

1,1-Dichloroethene 1.0 0.41 0.38 8%
cls-t.z-dichloroethene 1.0 5.8 5.9 2%
Chloroform 1.0 0.69 0.70 1%
Benzene 1.0 0.17 0.16 6%
1,2-Dichloroetllane 1.0 ND 0.048 NC
Trichloroethene 1.0 8.5 8.7 2%
Toluene 1.0 0.44 0.42 5%
Tetrachloroethene 1.0 0.097 ND NC
Chlorobenzene 1.0 13 13 0%
o-xylene 1.0 0.085 0.083 2%
1,3-Dichlorobel'1zene 1.0 6.4 5.9 8%
1,4-Dichlorobenzene 1.0 54 47 14%
1,2-Dichlorobenzene 1.0 170 - 150 13%
1,2,4-Trichlorobenzene 1.0 0.13 0.12 8%
1,2,3-Trichlorobenzene 1.0 0.098 0.077 24%
Hexachlorobutadiene 1.0 0.087 0.095 9%
Naphthalene 1.0 0.11 0.093 17%

Herbicides MCPP 0.24 2.2 1.4 44%
Dichloroprop 0.24 1.4 0.93 40%
2,4-D .0.24 0.33 0.23 36%
Pentachlorophenol 0.24 ND 0.083 NC
Silvex (2,4,5-TP) 0.24 8.9 5.9 41%

Pesticides alpha-BHC 0.0096 0.0027 0.0074 93%
delta-BHC 0.0096 0.0094 0.011 16%
4,4-DDT 0.019 0.0055 ND NC
alpha-Chlordane 0,0096 0.010 0.0059 52%
Endril'1 0.019 0.028 0.0062 127%

Total Metals Total Aluminum 0.50 0.081 0.044 59%
Total Calcium 0.50 230 230 0%
Total Iron 0.20 0.24 0.24 0%
Total Magnesium 0.50 58 59 2%
Total Manganese 0.0050 0.18 0.17 6%
Total Potassium 3.0 9.7 9.5 2%
Total Sodium 2.0 19 1'8 5%
Total Chromium 0.0020 0.0056 0.0063 12%
Total Copper 0.0020 0.0015 0.0014 7%
Total Lead 0.0020 0.000075 0.000080 6%
Total Nickel 0.0020 0.0073 0.0073 0%
Total Vanadium 0.0020 0.00058 0.0013 77%

Dissolved Metals Dissolved Aluminum 0.50 0.060 0..085 34%
Dissolved Calcium 0.50 230 240 4%
Dissolved Iron 0.20 0.12 0.11 9%
Dissolved Maqnesiurn 0.50 59 61 3%
Dissolved Manganese 0.0050 0.18 0.17 6%
Dissolved Potassium 3.0 11 11 0%
Dissolved Sodium 2.0 19 19 0%
Dissolved Arsenic 0.0020 0.00056 0.00072 25%
Dissolved Cadmium 0.0020 0.000050 ND NC
Dissolved Chromium 0.0020 0.0035 0.0032 9%
Dissolved Copper 0.0020 0.00082 0.00082 0%
Dissolved Lead 0.0020 0.000060 0.000045 29%
Dissolved Nickel 0.0020 0.0055 0.0051 8%
Dissolved Vanadium 0.0020 0.0033 0.0036 9%
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TABLE 2
Summary of Field Duplicate Detections

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytical
Analyte MRL

Primary Duplicate
RPD

Method Result Result
Sample RP-07-84 (609-01 and 609-06)
VOCs Chloromethane 1.0 0.24 0.36 40%

Vinyl chloride 1.0 16 16 0%
1,1-Dichloroethene 1.0 2.6 2.5 4%
trans-1,2-dichloroethene 1.0 1.3 1.3 0%
cis-1,2-dichloroethene 1.0 16 17 6%
Chloroform 1.0 0.12 0.14 15%
Benzene 1.0 1.7 1.7 0%
1,2-Dichloroethane 1.0 0.13 0.13 0%
Trichloroethene 1.0 16 17 6%
MTBE 1.0 1.4 1.5 7%
Toluene 1.0 0.54 0.51 6%
Tetrachloroethene H 0.18 0.17 6%
Chlorobenzene 20 120 140 15%
m,p-xylene 1.0 0.13 0.12 8%
o-xylene 1.0 0.097 0.085 13%
Isopropylbenzene 1.0 0.20 0.19 5%
2-Ethyl-1 hexanol 5 2.5 ND NC
1,3-Dichlorobenzene 1.0 22 23 4%
1,4-Dichlorobenzene 20 210 240 13%
1,2-Dichlorobenzene 20 730 750 3%
1,2,4-Trichlorobenzene 1.0 0.35 0.35 0%
1,2,3-Trichlorobenzene 1.0 0.22 0.20 10%
Hexachlorobutadiene 1.0 0.12 0.096 22%
Naphthalene 1.0 0.11 0.092 18%

Herbicides MCPP 0.24 7.4 5.9 23%
Dichlorprop 0.24 3.0 2.4 22%
2,4-D 0.24 0.22 ND NC
Pentachlorophenol 0.24 0.27 0.21 25%
2,4,5-TP (Silvex) 0.24 19 16 17%

Pesticides Aldrin 0.0095 0.0051 ND NC
alpha-BHC 0.0095 0.050 0.058 15%
delta-BHC 0.0095 0.021 0.011 63%
gamma-BHC (Lindane) 0.0095 ND 0.0019 NC
alpha-Chlordane 0.0095 0.0083 0.0066 23%
4,4'-DDD 0.019 0.0047 0.0042 11%
4,4'-DDE 0.019 0.0032 0.0038 17%
4,4'-DDT 0.019 ND 0.012 NC
Endosulfan I 0.019 ND 0.042 NC
Endrin 0.019 0.012 0.011 9%
Heptachlor 0.0095 0.0043 0.0039 10%
Heptachlor Epoxide 0.0095 0.0054 0.0054 0%
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TABLE 2
Summary of Field Duplicate Detections

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytical
Analyte MRL

Primary Duplicate
RPD

Method Result Result

Sample RP-07-84 (609-01 and 609-06)
Total Metals Total Aluminum 0.50 0.086 0.099 14%

Total Calcium 0.50 470 460 2%
Total Iron 0.20 0.89 0.86 3%
Total Magnesium 0.50 110 110 0%
Total Manganese 0.0050 0.39 0.38 3%
Total Potassium 3.0 13 14 7%
Total Sodium 2.0 61 62 2%
Total Arsenic 0.0020 0.001? 0.0012 34%
Total Chromium 0.0020 0.0050 0.0047 6%
Total Copper 0.0020 0.0025 0.0073 98%
Total Lead 0.0020 0.000075 0.000080 6%
Total Nickel 0.0020 0.018 0.018 0%
Total Vanadium 0.0020 0.0015 0.00095 45%

Dissolved Metals Dissolved Aluminum 0.50 0.035 0.047 29%
Dissolved Calcium 0.50 440 460 4%
Dissolved Iron 0.20 0.79 0.80 1%
Dissolved Magnesium 0.50 110 110 0%
Dissolved Manganese 0.0050 0.40 0.41 2%
Dissolved Potassium 3.0 15 16 6%
Dissolved Sodium 2.0 63 64 2%
Dissolved Arsenic 0.0020 0.0042 0.0048 13%
Dissolved Cadmium 0.0020 0.000040 NO NC
Dissolved Chromium 0.0020 0.0062 0.0060 3%
Dissolved Copper 0.0020 0.0016 0.0016 0%
Dissolved Lead 0.0020 0.000060 0.000060 0%
Dissolved Nickel 0.0020 0.015 0.015 0%
Dissolved Vanadium 0.0020 0.0035 0.0033 6%

........ 0,.
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TABLE 2
Summary of Field Duplicate Detections

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytical
Analyte MRL

Primary Duplicate
RPD

Method Result Result

Sample AL6-96 (635-01 and 635-02)
Benzene 50 24 24 0%
Toluene 50 4.7 NO NC
Chlorobenzene 50 2300 2300 0%
Ethylbenzene 50 7.0 NO NC
2-Ethyl-1hexanol 250 140 NO NC
1.3-Dichlombenzene 50 63 61 3%
1,4-Dichlorobenzene 50 970 950 2%
1.2~Dichlorobenzene 50 900 880 2%
1.2,4-Trichlorobenzene 50 15 15 0%

Herbicides MCPP 0.24 12 15 22%
Dichlorprop 0.24 3.1 4.3 32%
2,4.5-TP (Silvex) 0.24 11 15 31%

Pesticides alpha-Chlordane 0.048 0.87 0.93 7%
alpha-BHC 0.048 0.031 0.037 18%
delta-BHC 0.048 0.015 NO NC
Aldrin 0.048 NO 0.028 NC
4,4'-000 0.097 2.0 2.0 0%
4,4'-DDE 0.097 0.095 NO NC
4,4'~DDT 0.097 0.12 0.16 29%
Endosulfan II 0.097 0.088 NO NC
Endrtn Ketone 0.097 0.048 NO NC
Heptachlor 0.048 0.17 0.18 6%
Heptachlor Epoxide 0.048 0.14 0.16 13%

NWTPH-Dx ORO 0.24 1.2 0.57 71%
MRO 0.48 0.16 0.068 81%

Total Metals Total Calcium 0.50 120 120 0%
Total Iron 0.20 1.5 1.6 6%
Total Magnesium 0.50 57 56 2%
Total Manganese 0.0050 9.4 9.4 0%
Total Potassium 3.0 9.0 7.8 14%
Total Sodium 2.0 430 430 0%
Total Arsenic 0.0020 0.0076 0.0062 20%
Total Chromium 0.0020 0.0041 0.0035 16%
Total Copper 0.0020 0.0028 0.0029 4%
Total Lead 0.0020 0.000085 0.000090 6%
Total Nickel 0.0020 0.020 0.019 5%
Total Vanadium 0.0020 0.00056 NO NC

Dissolved Metals Dissolved Calcium 0.50 140 130 7%
Dissolved Iron 0.20 1.1 1.3 17%
Dissolved Magnesium 0.50 66 61 8%
Dissolved Manganese 0.0050 11 11 0%
Dissolved Potassium 3.0 10 10 0%
Dissolved Sodium 2.0 460 450 2%
Dissolved Arsenic 0.0020 0.0073 0.0085 15%
Dissolved Chromium 0.0020 0.0079 0.0075 5%
Dissolved Copper 0.0020 0.0014 0.0015 7%
Dissolved Lead 0.0020 0.000065 0.000075 14%
Dissolved Nickel 0.0020 0.014 0.014 0%
Dissolved Vanadium 0.0020 0.0034 0.0030 13%

RPD =Relative Percent Difference
NC = Not Calculable
NO =Not Detected
STL =Sevem Trent Laboratories. Inc.
SVOCs =semivolatile organic compounds
VOCs = volatile organic compounds
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TABLE 3
Interlaboratory Split Samples Submitted to STL and TestAmerica

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte
Primary

Split Result
Class

Analyte Result
(Test America)

RPD
(STL)

Sample W-09-86 (636-01 and 636-05)
SVOCs 1,2-Dichlorobenzene 150 118 24%

1,3~Dichlorobenzene 2.7 2.87 6%
1,4-Dichlorobenzene 35 33.2 5%
Diethylphthalate 2.2 <2.83 NC
Di-n-butylphthalate 1.3 <2.83 NC

Herbicides MCPP 0.41 <16.5 NC
Dichlorprop 0.17 <0.186 NC
204,5-TP (Silvex) 0.64 <0.230 NO

Pesticides Endrin 0.0058 <0.0472 NC
VOCs Vinyl chloride 0.38 0.420 10%

1,1-Dichloroethene 0.12 <0.14 NC
cis-1,2-dichloroethene 0.47 0.640 31%
Benzene 0.13 <0.060 NO
Trichloroethene 0.58 0.500 15%
Toluene 0.073 <0.120 NC
Chlorobenzene 37 38.5 4%
1,3.Dichlorobenzene 3.2 2.52 24%
1A-Dichlorobenzene 42 36.5 14%
1,2-Dichlorobenzene 200 218 9%

NWTHP-Dx ORO 0.13 <0.146 NC
Total Metals Total Aluminum 0.062 0.00895 150%

Total Calcium 78 78.6 1%
Total Iron 0.11 0.130 17%
Total Magnesium 43 44.1 3%
Total Manganese 2.9 2.74 6%
Total Potassium 6.1 5.41 12%
Total Sodium 17 16.1 5%
Total Arsenic <0.00037 0.00410 NO
Total Cadmium 0.000080 0.000110 32%
Total Chromium 0.0047 0.000160 187%
Total Lead 0.000055 <0.0000553 NC
Total Nickel 0.0091 0.00184 133%
Total Vanadium 0.0013 0.00572 126%
Total Zinc <0.0029 0.00593 NC

Dissolved Metals Dissolved Calcium 70 77.1 10%
Dissolved Iron 0.058 0.109 6f~
Dissolved Magnesium 39 41.9 7%
Dissolved Manganese 2.6 2.95 13%
Dissolved Potassium 5.3 5.68 7%
Dissolved Sodium 19 16.6 13%
Dissolved Arsenic 0.0033 0.00486 38%
Dissolved Cadmium 0.00011 0.000105 5%
Dissolved Chromium 0.00047 0.000126 115%
Dissolved Copper 0.00039 <0.000133 NO
Dissolved Lead 0.000070 <0.0000553 NO
Dissolved Nickel 0.0089 0.00889 0%
Dissolved Vanadium 0.0046 0.00533 15%
Dissolved Zinc <0.0029 0.00277 NC

RPD =Relative Percent Difference
ORO =Diesel Range Organics
NC =Not Calculable
STL =Severn Trent Laboratories, Inc.
SVOCs =semivolatile organic compounds
VOCs =volatile organic compounds
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TABLE 4.1
Sample Receipt at STL

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample
Receipt Issue(s)

Affected
Effects on Data Usability

Receipt Date Samples
03/23/2006 According to the Login Sample Receipt WS-12-161 (604-01) AMEC assumed the laboratory analyzed the vial

Check List, 2 of 3 sample vials contained air that did not contain air bubbles. Data usability is
bubbles. not adversely affected.

03/24/2006 According to the Login Sample Receipt RP-11-161 (607"01) AMEC assumed the laboratory analyzed the vial
Check List, 2 of 3 sample vials contained air that did not contain air bubbles. Data usability is
bubbles. , not adversely affected.

03/27/2006 4-1 liter bottles were received broken. RP-07-84 (609-06) Enough bottles were received to complete all
3-1 liter bottles and 1 vial were received RP-07-119 (610-02) analyses. Data usability is not adversely .
broken affected.

04/03/2006 According to the Login Sample Receipt W-12-1 (630-01) AMEC J qualified the detected vac results and
Check List, all 3 sample vials contained air UJ qualified the nondetected vac result from
bubbles >6mm in size. this sample because of possible low bias in the

analytical results.

Note: "C = degrees Celsius
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TABLE 4.2
Sample Receipt at TestAmerica

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Sample Receipt
Receipt Issue(s)

Affected
Effects on Data Usability

Date Samples
04/03/2006 According to the Sample Receipt Check the W-09-86 (636-05) The laboratory did not indicate that any samples were

temperature of one of two coolers was Trip Blank (636-03) frozen or damaged. Data usability is not adversely
recorded as OAoC. affected.
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TABLE 5.1
Initial Calibration for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytes with %RSDs Greater than 15% Effects on Data Usability
ICAl analyzed on March 20, 2006 on instrument U
Isobutyl Alcohol RRFs < 0.01 AMEC R qualified and rejected the nondetected isobutyl alcohol results from sample WS-11-125 (601-01), WS-

11-161 (602-01), WS-12-125 (603-01), WS-12-161 (604-01), RP-11-30 (605-01), RP-11-216 (606-01) because
the presence of this analyte could not be confirmed due to the very low RRF.

ICAl analyzed on March 27, 2006 on instrument U
Isobutyl Alcohol RRFs < 0.01 AMEC R qualified and rejected the nondetected isobutyl alcohol results from sample RP-11-161 (607-01), RP-O

55 (608-01), RP-07-84 (609-01), RP-07-84 (609-06), RP-07-119 (610-01), RP-07-119 (610-02), RP-07-30 (611-
01), RP-01-31 (612-01), RP-01-51 (613-01), RP-01-65 (614-01) because the presence of this analyte could not
be confirmed due to the very low RRF.

ICAl analyzed on April 17,2006 on instrument AG
Isobutyl Alcohol RRFs < 0.01 AMEC R qualified and rejected the nondetected isobutyl alcohol results from sample W-09-86 (636-01, W-09-

116 (637-01), and W-09 (638-01) because the presence of this analyte could not be confirmed due to the. very
low RRF.
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TABLE 5.2
Continuing Calibration for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Analyte/Problem Effects on Data Usability
CCAL analyzed March 22, 2006 on instrument U.
The following analyte recoveries were low: AMEC UJ qualified the nondetected brornornethane, 1,1-dichloroethane, 2,2-dichloropropane,

Bromomethane at 72% bromochloromethane, and 2-ethyl-1-hexanol results from sample WS-11-125 (601-01) because of possible low.

1,1-Dichloroethane at 29% bias in the analytical results.

2,2-Dichloropropane at 39%

Bromochloromethane at 61%
2-Ethyl-1-hexanol at 75% AMEC UJ qualified the nondetected bromomethane, 1,1-dichloroethane, 2,2-dichloropropane, and

bromochloromethane results and J qualified the detected 2-ethyl-1-nexanol results from samples WS-11-161
(602-01) and WS-12-125 (603-01) because of possible low bias in the analytical results.

CCAL analyzed March 23, 2006 on instrument U.
The following analyte recoveries were low: AMEC J qualified the bromomethane results from VVS-12-161 (604-01), RP-11-30 (605-01), and RP-11-216 (606

Bromomethane at 79% 01) and UJ qualified the nondetected 1,1-dichloroethane, 2,2-dichloropropane, bromochloromethane, and

1,1-Dichloroethane at 34% carbon tetrachloride results because of possible low bias in the analytical results.

2,2-Dichloropropar:le at 31%
Bromochloromethane at 68%
Carbon Tetrachloride at 76%
2-Ethyl-1-hexanol at 75% AMEC J qualified the detected 2-ethyl-1-hexanol result from sample RP-11-30 (605-01) and UJ qualified the

nondetected 2-ethyl-1-hexanol result from sample WS-12-161 (604-01) because of possible low bias in the
analytical results.

CCAL analyzed March 27, 2006 on instrument U.
2-Ethyl-1-hexanol was low at 76% AMEC J qualified the detected 2-ethyl-1-hexanol results from samples RP-11-216 (606-01), RP-11-161 (607-01)

RP-07-55 (608-01), RP-07-84 (609-01) and UJ qualified the nondetected 2-ethyl-1-hexanol results from sample
RP-07-84 (609-06), RP-07-119 (610-01), RP-ID7-119 (610-02) because of possible low bias in the analytical

,"~

Bromomethane was high at 148% Bromomethane recovery was high and this analyte was not detected in the associated samples. Data usability
is not adversely affected.

CCAL analyzed March 28, 2006 on instrument U.

Bromomethane was high at 148% Bromomethane recovery was high and this analyte was not detected in the associated samples. Data usability
is not adversely affected.

1,1-Dichloroethane recovery was low at 24% AMEC UJ qualified the nondetected result from sample RP~07-30 (611-01) because of a possible low bias in the
analytical result.

CCAL analyzed March 29, 2006 on instrument U.
1,1-Dichloroethane recovery was low at 24% AMEC UJ qualified the nondetected results from samples RP.o1-51 (613.01), RP.o1-65 (614-01) because of a
2,2-Dichloropropane recovery was low at 32% possible low bias in the analytical result.
2-Ethyl-1-hexanol recovery was low at 64% AMEC UJ qualified the nondetected results from samples RP-01-51(613-01) and J'qualified the detected result

from sample RP-01-65 (614-01) because of a possible low bias in the analytical result.
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TABLE 5.2
Continuing Calibration for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte/Problem Effects on Data Usability
CCAL analyzed March 30, 2006 on instrument U.
Chloromethane recovery was high at 123% The recovery was high and this analyte was not detected in the associated samples. Data usability is not

adversely affected.
Bromomethane recovery was low at 79% AMEC UJ qualified the nondetected results from samples RP-01-31 (612-01) because of a possible low bias in
l,1-Dichloroethane recovery was low at 13% the analytical result.

2,2-Dichloropropane recovery was low at 30%
2~Ethyl-1-hexanol recovery was low at 80%
CCAL analyzed March 30, 2006 on instrument HP.
Bromomethane recovery was high at 148% The recovery was high and this analyte was not detected in the associated samples. Data usability is not

adversely affected.

2-Ethyl-1-hexanol recovery was low at 60% AMEC UJ qualified the nondetected results from samples W-03-1 (615-01), W-03-D (616-01), W-04-89 (619-01),
W-09 (620-01), W-09-86 (621-01) because of a possible low bias in the analytical result.

CCAL analyzed April 3, 2006 on instrument HP.
Bromomethane recovery was high at 129% The recovery was high and this analyte was not detected in the associated samples. Data usability is not

adversely affected.

1,1-Dichloroethane recovery was low at 75% AMEC UJ qualified the nondetected results from samples W-09-116 (622-01), W-11"B (623-01), W-11-D (624-
2-Ethyl-1-hexanol recovery was low at 39% 01), W-11-1 (626-01), W-11-D (627-01) because of a possible low bias in the analytical result.

)

1,2,3-Trichlorobenzene recovery was low at 78% AMEC J qualified the detected results from sample W-11-S (625-01) because of a possible low bias in the
analytical result.

Naphthalene recovery was low at 64% AMEC J qualified the detected results from samples W-09-116 (622-01), W-11-B (623-01) and UJ qualified the
nondetected result from sample W-11-D (624-01), W-11-1 (626~01), W-11"D (627-01) because of a possible low
bias in the analytical result.

CCAL analyzed April 4, 2006 on instrument 5973 Inert
Hexachlorobutadiene recovery was high at 123%. The recovery was high and this analyte-was not detected in the associated samples. Data usability is not

adversely affected.

CCAL Analyzed on April 6, 2006 on instrument HP

2-Ethyl-1-hexanol recovery was high at 130% AMEC J qualified the detected result from sample AL6-96 (635-01) because of a possible high bias in the
analytical result.

CCAL Analyzed on April 6, 2006 on instrument AG

Bromomethane recovery was high at 143% The recoveries were high and these analytes were not detected in the associated samples. Data usability is not
2-Ethyl-1-hexanol recovery was high at 173% adversely affected.
Bromoform recovery was low at 77% AMEC UJ qualified the nondetected bromoform results from samples W-09-86 (636-01), W-09-116 (637-01),

and W-09 (638-01) because of possible low bias in the analytical results.
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TABLE 5.3
Laboratory Blank Detections for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Blank 10 Detected Analytes Analyte Affected Samples Effects on Data Usability
Concentration

lua/Ll
MB 580-5002 1,3-Dichlorobenzene 0.051 WS-11-161 (602-01) AMEC U qualified the naphthalene and 2-ethyl-1-hexanol results from these

1,2,3-Trichlorobenzene 0.094 WS-12-125 (603-01) samples because the sample concentrations were less than 5 times the
Naphthalene 0.083 concentration detected in the blank.
2-Ethyl-1-Hexanol 3.0

MB 580-5004 Cis-1,2-Dichloroethene 0.1 WS-11-125 (601-01) AMEC U qualified the cis-1,2-Dichloroethene and naphthalene results from
1,2,3-Trichlorobenzene 0.078 WS-12-161 (604-01) samples WS-12-161 (604-01) and RP-11-30 (605-01) and the naphthalene
Naphthalene 0.19 RP-11-30 (605-01) result from sample RP-11-216 (606-01) because the sample concentrations

RP-11-216 (606-01) were less than 5 times the concentration detected in the blank.

MB 580-5108 1,3-Dichlorobenzene 0.068 RP-11-161 (607-01) AMEC U qualified the 4-isopropyltoluene, 1,2-dichlorobenzene, 1,2,4-
4-lsopropyltoluene 0.074 RP-07-55 (608-01) trichlorobenzene, 1,2,3-trichlorobenzene, hexachlorobutadiene, and
n-Butylbenzene 0.1 naphthalene results from these samples because the sample
1,2-Dichlorobenzene 0.072 concentrations were less than 5 times the concentration detected in the
1,2,4-Trichlorobenzene 0.16 blank.
1,2,3-Trichlorobenzene 0.15
Hexachlorobutadiene 0.26
Naphthalene 0.18

RP-07-84 (609-01) AMEC U qualified the 1,2,4-trichlorobenzene, 1,2,3-trichlorobenzene,
RP-07-84 (609-06) hexachlorobutadiene, and naphthalene results from these samples because
RP-07-119 (610-01) the sample concentrations were less than 5 times the concentration
RP-07-119 (610-02) detected in the blank.

MB 580-5125 1,3-Dichlorobenzene 0.082 RP-07-30 (611-01) AMEC U qualified the 1,2-dichlorobenzene, 1,2,3-trichlorobenzene, and
1,2-Dichlorobenzene 0.13 naphthalene results from these samples because the sample
1,2,3-Trichlorob~nzene 0.067 concentrations were less than 5 times the concentration detected in the
Naphthalene 0.078 blank.

MB 580-5203 1,2-Dichlorobenzene 0.069 RP-01-51 (613-01) AMEC U qualified the detected 1,2,3-trichlorobenzene results from
1,2,3-Trichlorobenzene 0.077 RP-01-65 (614-01) samples RP-Q1-51 (613-01) and RP-01-65 (614-01) because the sample
Hexachlorobutadiene 0.13 concentrations were less-than 5 times the concentration detected in the
Naphthalene 0.092 blank.

MB 580-5241 1,2-Dichlorobenzene 0.11 RP-01-31 (612-01) AMEC U qualified the detected 1,2-dichlorobenzene and
1,2,3-Trichlorobenzene 0.068 hexachlorobutadiene results from sample RP-01-31. (612-01) because the
Hexachlorobutadiene 0.15 sample concentrations were less than 5 times the concentration detected in
Naphthalene 0.084 the blank.

RP
Winter 2006 Groundwater Monitoring Event
K:1100001107001107031Phase 43 Groundwater Monitoringl200611Vinter EventlData ValidationlAUach D-1IW06GIlViDV Receipt VOCs.xlslTable 5.3

0-61M"107030/Phase 43
August 3, 2006

Page 1 of 2

SCOEPA00013349



TABLE 5.3
Laboratory Blank Detections for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Blank ID Detected Analytes Analyte Affected Samples Effects on Data Usability
Concentration

lua/Ll
MB 580-5308 Methylene Chloride 0.31 W-09-116 (622-01) AMEC U qualified the detected 1,3-dichlorobenzene result from samples W-

1,3-Dichlorobenzene 0.78 W-11-B (623-01) 09-116 (622-01), W-11-B (623-01), W-11-S (625-01) , the detected 1,2,4-
1,2,4-Trichlorobenzene 0.29 W-11-S (625-01) trichlorobenzene result from sample W-11-S (625-01), W-11-D (627-01)

W-11-D (627-01) because the sample concentrations were less than 5 times the
concentration detected in the blank.

MB 580-5441 1,2,3-Trichlorobenzene 0.28 W-12-S (629-01) 1,2,3-Trichlorobenzene was not detected in the associated samples. Data
W-12-1 (630-01 usability is not affected.

W-12-D (631-01)
MB 580-5542 m&p-xylenes 0.27 AL6-96 (635-01) These analytes were either not detected in the assoicated samples or

1,2,4-Trimethylbenzene 0.21 AL6-96 (635-02) sample concentrations were greater than five times the concentration

1,3-Dichlorobenzene 0.086 detected in the blank. Data usability is not adversely affected.

1,2,3-Trichlorobenzene 0.29

MB-580-5890 Toluene 0.089 W-09-86 (636-01) AMEC U qualified the detected toluene result from sample W-09-86 (636-
01) because the sample concentration was less than 5 times the
concentration detected in the blank.
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TABLE 5.4
Trip Blanks Detection for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Trip
Analyte

Detected Analytes Concentration Affected Samples Effects on Data Usability
Blank ID

(IJQ/L)
602-03 cis-1,2-Dichloroethene 0.075 WS-11-161 (602-01) AMEC U qualified the detected cis-1 ,2-Dichloroethene result from this sample because the

concentration detected in the sample was less than 5 times the concentration detected in the
blank.

604-03 Bromomethane 0.33 WS-12-161 (604-01) AMEC U qualified the detected brornornethane results from these samples; the cis-1 ,2-
cis-1,2-Dichloroethene 0.072 RP-11-30 (605-01) dichloroethene results from samples WS-12-161 (604-01) and RP-11-30 (605-01); the
Naphthalene 0.1 RP-11-216 (606-01) naphthalene results from sample WS-12-161 (604-01) and RP-11-216 (606-01); and the 2-ethyl-1
2-Ethyl-1-hexanol 4.6 hexanol result from sample RP-11-30 (605-01) because the concentrations detected in the

samples were less than 5 times the concentrations detected in the blank.

607-03 1,3-Dichlorobenzene 0.069 RP-11-161 (607-01) AMEC U qualified the 1,2-dichlorobenzene, 1,2,4-trichlorobenzene, 1,2,3-trichlorobenzene,
1,2-Dichlorobenzene 0.051 RP-07-55 (608-01) hexachlorobutadiene, and naphthalene results from these samples because the sample
1,2,4-Trichlorobenzene 0.12 concentrations were less than 5 times the concentration detected in the blank.
1,2,3-Trichlorobenzene 0.11
Hexachlorobutadiene 0.17
Naphthalene 0.13
2-Ethyl-1-hexanol 6.5

AMEC U qualified the 2-Ethyl-1-hexanol result from sample RP-11-161 (607-01) because the
sample concentration was less than 5 times the concentration detected in the blank.

609-03 4-lsopropyltoluene 0.074 RP-07-84 (609-01) AMEC U qualified.the 1,2,4-trichlorobenzene, 1,2,3-trichlorobenzene, hexachlorobutadiene, and
1,2-Dichlorobenzene 0.07 RP-07-84 (609-06) naphthalene results from these samples because the sample concentrations were less than 5
1,2,4-Trichlorobenzene 0.14 RP-07-119 (610-01) times the concentration detected in the blank.
1,2,3-Trichlorobenzene 0.13 RP-07-119 (610-02)
Hexachlorobutadiene 0.2
Naphthalene 0.16
2-Ethyl-1-hexanol 6.5

RP-07-84 (609-01) AMEC U qualified the 2-ethyl-1-hexanol result from this sample because the sample concentratior
was less than 5 times the concentration detected in the blank.

RP-07-30 (611-01) AMEC U qualified the 1,2.dichlorobenzene, 1,2,3-trichlorobenzene, hexachlorobutadiene,
naphthalene, and 2-ethyl-1-hexanol results from these samples because the sample
concentrations were less than 5 times the concentration detected in the blank.

I
I
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TABLE 5.4
Trip Blanks Detection for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Trip
Analyte

Detected Analytes Concentration Affected Samples Effects on Data Usability
Blank ID

(ua/Ll
612-03 1,2-Dichlorobenzene 0.073 RP-01-31 (612-01) AMEC U qualified the detected 1,2,3-trichlorobenzene results from samples RP-01-51 (613-01)

1,2,3-Trichlorobenzene 0.061 RP-01-51 (613-01) and RP-01-65 (614-01) because the sample concentrations were less than 5 times the
Hexachlorobutadiene 0.1 RP-01-65 (614-01) concentration detected in the blank.
2-Ethyl-1-hexanol 2.7

AMEC U qualified the detected 1,2-dichlorobenzene and hexachlorobutadiene results from sampl
RP-01-31 (612-01) because the sample concentrations were less than 5 times the concentration
detected in the blank.

622-03 Naphthalene 0.48 W-09-116 (622-01) AMEC U qualified the detected naphthalene results from samples W-09-116 (622-01) and W-11-B
W-11-B (623-01) (623-01) because the sample concentrations were less than 5 times the concentration detected in

the blank.

625-03 Dibromochloromethane 0.097 W-11-S (625-01) AMEC U qualified the detected ethylbenzene results from samples W-11-S (625-01), W-11-1 (626-
Ethylbenzene 0.12 W-11-1 (626-01) 01), W-11-D (627-01), and W-11-B (628"01) and the detected 1,2,3-trichlorobenzene result from
Bromoform 0.32 W-11-D (627-01) sample W-11-S (625-01) because the sample concentrations were less than 5 times the
1,2,3-Trichlorobenzene 0.27 W-11-B (628-01) concentration detected in the blank.

629-03 Chlorodibromomethane 0.052 W-12-S (629-01) AMEC U qualified the detected 1,2,4-trichlorobenzene results from sample W-12-S (629-01) and
1,2,4-Trich lorobenzene 0.28 W-12-1 (630-01) the detected naphtalene results from sample W-12-S (629-01), W-12-1 (630-01) and W-12-D

Naphthalene 0.42 W-12-D (631-01) (631-01) because the sample concentrations were less than 5 times the concentration detected in
the blank.

635-03 1,3-Dichlorobenzene 0.091 AL6-96 (635-01) AMEC U qualified the detected 2-ethyl-1-hexanol result from sample AL6-96 (635-01) because the
1,2-Dichlorobenzene 0.19 AL6-96 (635-02) sample concentration was less than 5 times the concentration detected in the blank.
2-Ethyl-1-hexanol 5.5
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TABLE 5.5
Rinsate Blank Detections for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Rinsate
Analyte

Blank 10
Detected Analytes Concentration Affected Samples Effects on Data Usability

(ua/L)
628-04 Toluene 0.065 W-12-S (629-01) AMEC U qualified the detected 4-lsopropyltoluene and 1,2,4-Trichlorobenzene results

m,p-xylene 0.27 W-12-1 (630-01) from sample W-12-S (629-01), the detected toluene, m.p-xylene, a-xylene and
a-xylene 0.13 W-12-D (631-01) naphtalene results from sample W-12-1 (630-01) and the detected m,p-xylene, 0-

4-lsapropyltoluene 0.24 xylene and naphtalene results from sample W-12-D (631-01), because sample

1,2,4-Trichlorobenzene 0.27 concentrations were less than 5 times the concentration detected in the rinsate blank.

Naphthalene 0.46
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TABLE 5.6
LCS/LCSD Recoveries for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytes With
LCS LCSD

Affected Samples Recoveries Outside
Recovery Recovery

Effects on Data Usability
Acceptance Limits

LCS/LCSD 580-5002

WS-11-125 (601-01) Dichlorodifluoromethane 68% 65% AMEC UJ qualified nondetected dichloroditluorornethane results in the associated
WS-11-161 (602-01) samples because of possible low bias in the analytical results.
WS-12-125 (603-01)

Chloromethane 76% 69% The average chloroethane recovery was within acceptance limits. Data usability is not
adversely affected.

LCS/LCSD 580-5004
WS-12-161 (604-01) Dichlorodifluoromethane 68% 67% AMEC UJ qualified the nondetected results from samples WS-12-161 (604-01), RP-11-
RP-11-30 (605-01) 30 (605-01), and RP-11-216 (606-01) because of possible low bias in the analytical

RP-11-216 (606-01) results.

LCS/LCSD 580-5229
W-03-1 (615-01) Dichlorodifluoromethane 74% 69% The average recovery was within acceptance limits. Data usability is not adversely
W-03-D (616-01) affected.
W-04-89 (619-01)
W-09 (620-01) Bromomethane 132% 129% The recoveries were high and this analyte was not detected in the associated samples.
W-09-86 (621-01) Data usability is not adversely affected.

LCS/LCSD 580-5542
AL6-96 (635-01) 2-Ethyl-1-Hexanol 159% 153% AMEC J qualified the detected result from sample AL6-96 (635-01) because of a

AL6-96 (635-02) possible high bias in the analytical result.

LCS/LCSD 580-5890
2-Ethyl-1-Hexanol 154% 173% The recoveries were high and these analytes were not detected in the associated

Bromomethane 150% 143% samples. Data usability is not adversely affected.
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TABLE 5.7
Surrogate Standard Recoveries for Volatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample ID
Surrogates outside

Recovery Effects on Data Usability
acceptance limits

RP-01-65 (614-01) Bromofluorobenzene (BFB) 75% AMEC J qualified the detected isopropyl benzene, 1,2,4-trichlorobenzene, 1,2,3-trichlorobenzene, 1,3-
dichlorobenzene, and 2-ethyl-1-hexanol results and UJ qualified the nondetected bromoform,
bromobenzene, n-propylbenzene, isobutyl alcohol, 1,2,3-trichloropropane, 2-chlorotoluene, 1,3,5-
trimethylbenzene, 4-chlorotoluene, tert-butylbenzene, 1,2,4-trimethylbenzene, sec-butylbenzene, 4-
isopropyltoluene, n-butylbenzene, 1,2-dibromo-3-chloropropane, hexachlorobutadiene, and naphthalene
results because of possible low bias in the analytical results.

W-04-89 (619-01) Trifluorotoluene (TFT) 152% The recovery was high and target analytes associated with this surrogate compound were not detected.
Data usability is not adversely affected.
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TABLE 5.8
MS/MSD Recovery and Precision for Volatile Organic Compounds

Winter 2006 Goundwater Monitoring Event
RP • Portland Site

Spiked Sample
Analytes with recoveries

Effect on Data Usability
outside acceptance limits

W-11-D (624-01) 2-Ethyl-1-hexanol This analyte was not detected in the associated sample. Data usability is not adversely affected.
RPD > 30%

W-12-S (629-1) Vnyl chloride (144%/142%) The recoveries were high and these analytes are.not detected in the associated sample. Data usability

2-Ethyl-1-hexanol (186%/242%) is not adversely affected.
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TABLE 5.9
LCS/LCSD Recovery Chlorophenoxy Acid Herbicides

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Affected Samples Analytes With LCS LCSD Effects on Data Usability
Recoveries Outside Recovery Recovery
Acceotance Limits

LCS/LCSD 580-5036
WS-11-125 (601-01) Dalapon 47% 46% AMEC UJ qualified the nondetected dalapon results from the associated samples
WS-11-161 (602-01) because of possible low bias in the analytical results.
WS-12-125 (603-01)
WS-12-161 (604-01)
WS-11-216 (606-01)

LCS/LCSD 580-5066
RP-11-30 (605-01) Dalapon 45% 46% AMEC UJ qualified the nondetected dalapon results from the associated samples
RP-11-161 (607-01) because of possible low bias in the analytical results.
RP-07-55 (608-01)
RP-07-84 (609-01)

RP-07-84 (609-06) Silvex 66% 82% The average silvex recovery was within acceptance limits at 74%. Data usability is
RP-07-119 (610-01) not adversely affected.
RP-07-119 (610-02)
RP-07-30 (611-01)

LCS/LCSD 580-5212
RP.01-31 (612-01) Dinoseb 65% 65% AMEC UJ qualified the nondetected dinoseb results from the associated samples
RP-01-51 (613-01) because of possible low bias in the analytical results.
RP-01-65 (614-01)

LCS/LCSD 580-5171
W-03-1 (615-01) Dalapon 61% 58% AMEC UJ qualified the nondetected dalapon results from the associated samples
W-03-D (616-01) because of possible low bias in the analytical results.
W-04-89 (619-01)
W-09 (620-01)
W-09-86 (621-01)

LCS/LCSD 580-5243
W-09-116 (622~O1) Bromoxynil 66% 71% AMEC UJ qualified the nondetected bromoxynil results from the associated samples
W-11-B (623-01) because of possible low bias in the analytical results.
W-11-D (624-01)
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TABLE 5.10
Surrogate Recoveries for Chlorophenoxy Acid Herbicides

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Sample 10
Surrogates outside

Recovery Effects on Data Usability
acceptance limits

RP-07-84 (609-06) 2,4-Dichlorophenylacetic acid 43% AMEC J qualified the detected results and UJ qualified all nondetected results
RP-07-119 (610-02) 37% because of possible low bias in the analytical results.
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TABLE 5.11
MS/MSD Recovery and Precision for Chlorophenoxy Acid Herbicides

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Spiked Sample
Analytes with recoveries

Effect on Data Usability
outside acceptance limits

W-11-D (624-01) Dalapon (70%/52%) AMEC UJ qualified the nondetected dalapon and dinoseb results from the spiked sample
Dinoseb (89%/52%) because of possible matrix interference.

W-12-S (629-01) Dalapon (40%/46%) AMEC UJ qualified the nondetected dalapon and bromoxynil results from the spiked sample
Bromoxynil (68%/57%) because of possible matrix interference.
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TABLE 5.12
Initial Calibration for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Analytes with Unacceptable IGALS -effects on Data Usability

ICAl analyzed on March 24, 2006 on instrument AT
2-nitrophenol AMEC UJ qualified the nondetected results from sample WS-11-125 (601-01), WS-11-161 (602-1), and WS-12-125

2,4-dichlorophenol (603-1) because of possible bias in the analytical results.

2-nitroaniline

pentachlorophenol

leAL analyzed on March 27, 2006 on instrument AK
3-nitroaniline coefficient of determination AMEC UJ qualified the nondetected results for this analyte from samples WS-12-161 (604-01), RP-11-30 (605-01), RP-
(COD) < 0.99 11-216 (606-01), RP-11-161 (607-01), RP-07-55 (608-01), RP-07-84 (609-01), RP-07-84 (609-06), RP-07-119 (610-

01), RP-07-119 (610-02), RP-07-30 (611-01), RP-01-31 (612-01), RP-01-51 (613-01), RP-01-65 (614-01), W-09-116
(622-01), W-11-B (623-01), W-11-D (624-01), W-11-S (625-01), W-11-1 (626-01), W-11-D (627-01), W-11-B (628-01),
Rinsate (628-04), W-12-S (629-01), W-12-1 (630-01), W-12-D (631-01), Al6-96 (635-01), Al6-96 (635-02), W-09-86
(636"01), W-09-116 (637-01), W-09 (638-01) because of possible bias in the analytical results.
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TABLE 5.13
Continuing Calibration for Semivolatile Organic Compounds

_Winter 2006 Groundwater Monitoring Event
RP . Portland Site

Analyte/Problem Effects on Data Usability
CCAL analyzed March 28, 2006 on instrument AT.
Isophorone (79%) AMEC UJ qualified the nondetected results from samples WS-11-125 (601-01), WS-11-161 (602-01),

Benzoic acid (74%) and WS-12-125 (603-01) because of possible low bias in the analytical results.

4-Chloroaniline (69%)

2-Nitroaniline (79%)
3-Nitroaniline (76%)
4-Nitrophenol (79%)

CCAL analyzed March 29, 2006 on instrument AK at 10:13
Benzyl alcohol (79%) AMEC UJ qualified the nondetected results from samples RP-01-31 (612-01), RP-01-51 (613-01), RP-01-
n-Nitroso-di-n-propylamine (77%) 65 (614-01) because of possible low bias in the analytical results.

4-Nitrophenol (72%)
CCAL analyzed March 28, 2006 on instrument AK at 13:18.

Benzyl alcohol (79%) AMEC UJ qualified the nondetected results from samples RP-07-84 (609-01), RP-07-84 (609-06), RP-07-

2-Methylphenol (79%) 119 (610-01), RP-07-119 (610-02), and RP-07-30 (611-01) because of possible low bias in the analytical

n-Nitroso-di-n-propylamine (78%) results.

4-Chloroaniline (75%)
4-Nitrophenol (69%)

4-Nitroaniline (77%)

Dibenz (a,h) anthracene (77%)

CCAL analyzed March 30, 2006 on instrument AK at 11:26
Benzyl alcohol (78%) AMEC UJ qualified the nondetected results- from samples WS-12-161 (604-01, RP-11-216 (606-01), RP-

4-Nitrophenol (73%) 11-161 (607-01), RP-07-55 (608-01), W-03-1 (615-01), W-03-D (616-01), W-04-89 (619-01), W~09 (620-
01), and W-09-86 (621-01) because of possible low bias in the analytical results.

CCAL analyzed March 31, 2006 on instrument AK at 9:22
Benzyl alcohol (77%) AMEC UJ qualified the nondetected results from samples RP--11-30 (605-01), W-09-116 (622-01), W-11-

2,4-Dinitrophenol (78%) B (623-01), W-11-D (624-01) because of possible low bias in the analytical results.

4-Nitrophenol (73%)
CCAL analyzed April 5, 2006 on instrument AK at 9:48

4-Nitrophenol (78%) AMEC UJ qualified the nondetected results from samples W-11-S (625-01), W-11-1 (626-01), W-11-D
(627-01), W-11-B (628-01), W-12-S (629-01), W-12-1(630-01), W-12-D (631-01), AL6-96 (635-01), AL6-
96 (635-02) because ofpossible low bias in the analytical results.
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TABLE 5.13
Continuing Calibration for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte/Problem Effects on Data usability

CCAL analyzed April 6, 2006 on instrument AK at 19:17

n-Nltroso-di-n-propylarnine (79%) AMEC UJ qualified the nondetected results from samples W-09-86 (636-01), W-09-116 (637-01) and W-

Hexachlorocyclopentadiene (74%) 09 (638-01) because of possible low bias in the analytical results.

2,4_Dinitrophenol (70%)
4-Nitrophenol (73%)
4,6-Dinitro-2-methylphenol (70%)
Pentachlorophenol (75%)
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TABLE 5.14
Laboratory Blanks Detections for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte
Blank 10 Detected Analytes Concentration Affected Samples Effects on Data Usability

(ua/L)
MB 580-4980 Di-n-butylphthalate 0.42 WS-11-125 (601-01) AMEG U qualified the detected di-n-butylphthalate results from these

WS-11-161 (602-01) samples because the sample concentrations were less than 5 times the
WS-12-125 (603-01) concentration detected in the blank.

Bis(2-ethylhexyl)phthalate 0.63 WS-12-125 (603-01) AM~C U qualified the detected bis(2-ethylhexyl)phthalate results from
these samples because the sample concentrations were less than 5
times the concentration detected in the blank.

MB 580-5033 Di-n-butylphthalate 0.36 WS-12-161 (604-01) AMEC U qualified the detected di-n-butylphthalate results from these
samples because the sample concentrations were less than 5 times the
concentration detected in the blank.

Bis(2-ethylhexyl)phthalate 0.6 RP-11-216 (606-01) Bis(2"ethylhexyl) phthalate was not detected in the associated samples.
Data ussability is not adversely affected.

MB 580-5087 Di-n-butyl phthalate 0.36 RP-07-84 (609-01) AMEC U qualified the detected di-n-butylphthalate results from these
RP-07-84 (609-06) samples because the sample concentrations were less than 5 times the
RP-07-119 (610-01) concentration detected in the blank.

RP-07-119 (610-02)
RP-07-30 (611-01)

MB 580-5238 Di-n-butyl phthalate 0.37 W-09-116 (622-01) AMEC U qualified the detected di-n-butylphthalate results from samples
W-11-B (623-01) W-09-116 (622-01) and W-11-B (623-01) because the sample
W-11-D (624-01) concentrations were less than 5 times the concentration detected in the

blank.

Bis(2-ethylhexyl) phthalate 3.3 Bis(2-ethylhexyl) phthalate was not detected in the associated samples.
Data ussability is not adversely affected.

MB 580-5359 Di-n-butyl phthalate 0.48 Rinsate (628-04) AMEC U qualified the detected di-n-butylphthalate results from samples
W-12-S (629-01) W-12-S (629-01), W-12-1 (630-01), AL6-96 (635-01) and AL6-96 (635-
W-12-1 (630-01) . 02) because the sample concentrations were less than 5 times the

W-12-D (631-01) concentration detected in the blank.

AL6-96 (635-01)
AL6-96 (635-02)

MB 580-5411 Di-n-butyl phthalate 2.4 W-09-86 (636-01) AMEC U qualified the detecteddi-n-butylphthalate results from these
W-09-116 (637-01) samples because the sample concentrations were less than 5 times the

W-09 (638-01) concentration detected in the blank.
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TABLE 5.15
LCS Recovery for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytes With
LCS LCSD

Affected Samples Recoveries Outside
Recovery Recovery

Effects on Data Usability
Acceptance Limits

LCS/LCSD 580-4980
WS-11-125 (601-01) Phenol 28% 29% AMEC UJ qualified nondetected for these analytes in the associated samples
WS-11-161 (602-01) Benzyl alcohol 53% 61% because of possible low bias in the analytical results.
WS-12-125 (603-01) 3&4-Methylphenol 62% 65%

lsophorone 62% 67%
Benzoic acid 14% 11%
4-Nitrophenol 58%
3-Nitroaniline 125% 134% The recovery for this analyte was high and it was not detected in the associated

samples. Data usability is not adversely affected.
LCS/LCSD 580-5033
WS-12-161 (604-01) Phenol 41% 39% AMEC UJ qualified the nondetected results for these analytes in the associated
RP-11-30 (605-01) 4-Nitrophenol 61% 61% samples because of possible low bias in the analytical results.
RP-11-216 (606-01)
RP--11-161 (607-01) 3-Nitroaniline 124% 137% The recoveries for these analytes were high and they were not detected in the
RP-07-55 (608-01) N-Nitrosodiphenylamine 136% 134% associated samples: Data usability is not adversely affected.

Bis(2-ethylhexyl) phthalate 139% 133%
Carbazole 133% 133%

LCS/LCSD 580-5087
RP-07-84 (609-01) Phenol 30% 34% AMEC UJ qualified the nondetected results for these analytes in the associated
RP-07-84 (609-06) Benzyl alcohol 60% 74% samples because of possible low bias in the analytical results.
RP-07 -119 (610-01) 3&4 Methylphenol 66% 76%
RP-07-119 (610-02) 4-Nitrophenol 52% 50%
RP-07-30 (611-01) Bis(2-ethylhexyl) phthalate 147% 122% The recovery for this analyte was high and it was not detected in the associated

samples. Data usability is not adversely affected.
LCS/LCSD 580-5128
RP-01-31 (612-01) Phenol 35% 34% AMEC UJ qualifiec the nondetected results for these analytes in the associated
RP-01-51 (613-01) Benzyl alcohol 68% 69% samples because of possible low bias in the analytical results.
RP-01-65 (614-01) 4-Nitrophenol 59% 61%

N-Nitrosodiphenylamine 135% 135% AMEC J qualified the detected N-nitrosodiphenylamine in sample RP-01-51
(613-01) because of possible high bias in the analytical results.

3-Nitroaniline 132% 125% The recoveries for these analytes were high and they were not detected in the
Carbazole 130% 135% associated samples. Data usability is not adversely affected.
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TABLE 5.15
LCS Recovery for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytes With
LCS LCSD

Affected Samples Recoveries Outside
Recovery Recovery

Effects on Data Usability
Acceptance Limits

LCS/LCSD 580-5167

W-03-1 (615-01) Phenol 28% 27% AMEC UJ qualified the nondetected results for these analytes in the associated
W-03-D (616-01) Benzyl alcohol 56% 50% samples because of possible low bias in the analytical results.

W-04-89. (619-01) 2-Methylphenol 70% 66%
W-09 (620-01) 3 & 4 Methylphenol 61% 57%
W-09-86 (621-01) 4-Nitrophenol 41% 38%

3-Nitroaniline 130% 135% The recoveries for these'analytes were high and they were not detected
2,4-Dinitrophenol 148% 146% in the associated samples. Data usability is not adversely affected.

LCS/LCSD 580-5238

W-09-116 (622-01) Phenol 32% 35% AMEC UJ qualified the nondetected results for these analytes in the associated
W-11-B (623-01) Benzyl alcohol 63% 66% samples because of possible low bias in the analytical results.

W-11-D (624-01) 4-Nitropherwl 47% 43%
Pentachlorophenol 62% 61%
Di-n-octyl phthalate 71% 69% The average di-n-cetyl phthalate recovery was within acceptance limits at 70%.

Data usability is not adversely affected.

LCS/LCSD 580-5285
1N-11-S (625-01) Phenol 34% 33% AMEC UJ qualified the nondetected results for these analytes in the associated

W-11-1 (626-01) Benzyl alcohol 69% 64% samples because of possible low bias in the analytical results.

W-11-D (627-01) 4-Nitrophenol 59% 48%
W-11-B (628-01) Pentachlorophenol 79% 67% The average pentachlorophenol and carbazole recoveries were within

Carbazole 131% 120% acceptance limits at 73% and 125%, respectively. Data usability is not adversely
affected.

LCS/LCSD 580-5359
W-12-S (629-01) Phenol 30% 32% AMEC J qualified the detected phenol and 3&4-methylphenol results from

W-12-1 (630-01) 3&4 Methylphenol 63% 72% sample W-12-S (629-01), the detected 3&4-methylphenol result from sample W-

W-12-D (631-01) Benzyl alcohol 61% 47% 12-1(630-01), and the detected benzyl alcohol result from sample AL6-96 (635-

AL6-96 (635-01) 4-Chloroaniline 89% 15% 02) because of possible low bias in the analitycal results.

AL6-96 (635-02) 2-Nitroaniline 94% 57% AMEC UJ qualified the nondetected results for these analytes in the associated
3.Nitroaniline 116% 22% samples because of possible low bias in the analytical results,

4-Nitrophenol. 51% 48%
4-Nitroaniline 102% 35%
Pentachlorophenol 70% 69%
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TABLE 5.15
LCS Recovery for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analytes With
LCS LCSD

Affected Samples Recoveries Outside
Recovery Recovery

Effects on Data Usability
Acceotance Limits

LCS/LCSD 580-5411 ,
W-09-86 (636-01) Di-n-butyl phthalate 151% 140% AMEC J qualified the detected di-n-butyl phthalate results from samples W-09-

86 (636-01), W-09-116 (637-01), and W-09 (638-01) because of possible high
bias in the analitycal results.

W-09-116 (637-01) Phenol 30% 30% AMEC UJ qualified the nondetected results for these analytes in the associated
W-09 (638-01) Benzyl alcohol 59% 56% samples because of possible low bias in the analytical results.

3&4 Methylphenol 65% 64%
Hexachlorocyclopentadiene 62% 65%
2,4-Dinitrophenol 55% 53%
4-Nitrophenol 44% 43%
4,6-Dinitro-2-methylphenol 62% 65%
Pentachlorophenol 64% 65%
N-Nitrosodiphenylamine 137% 128% The recoveries for these analytes were high and they were not detected in the
Carbazole 136% 129% associated samples. Data usability is not adversely affected.
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TABLE 5.16
MS/MSD Recovery and Precision for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Spiked Sample
Analytes with recoveries outside

Effect on Data Usability
acceptance limits

W-11-D (624-01) Phenol (11%/17%) AMEC UJ qualified the nondetected results for these analytes from the spiked sample because of
2-Chlorophenol (53%/67%) possible matrix interference.

Benzyl alcohol (46%/48%)

2-Methylphenol (38%/51 %)
3&4 Methylphenol (30%/44%)
4-Chloro-3-methylphenol (50%/63%)

2,4,6-Trichlorophenol (41%/67%)
2,4-Dinitrophenol (0%/134%)

4-Nitrophenol (24%/28%)
4,6-Dinitro-2-methylphenol (30%/70%)
Pentachlorophenol (22%/61 %)

W-12-S (629-01) Phenol(O%/O%) AMEC R qualified and rejected the phenol result from this sample because of possible matrix
interference. It should be noted that low recovery was observed in the associated LCS which may
indicate problems in the analytical system rather than matrix interference contributed to the very low
MS recoveries

2-Chlorophenol (55%/58%) AMEC J qualified the detected 2-chlorophenol, 2-methylphenol, 3&4 methylphenol, 2,4-dichlorophenol

Benzyl alcohol (49%/48%) and naphthaplene results from the spiked sample because of possible matrix interference.

2-Methylphenol (23%/50%)
3&4 Methylphenol (32%/45%) AMEC UJ qualified the nondetected benzyl alcohol, 4-nitrophenol, and 4-nitroaniline results from the
2,4-Dichlorophenol (41%/72%) spiked sample because of possible matrix interference.

Naphthalene (53%/50%)

4-Nitrophenol (38%/39%)

4-Nitroaniline (62%/56%)
2,4-Dinitrophenol (161%/167%) Recoveries were high and this analyte was not detected in the unspiked sample. Data usability is not

adversely affected.
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TABLE 5.17
Surrogate Recoveries for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample ID
Internal Standard Outside

Recovery Effects on Data Usability
Acceptance Limits

WS-11-125 (601-01) 2-Fluorophenol 52% AMEC UJ qualified the nondetected acid extractable compounds (phenols) results because of
Phenol-d, 18% possible low bias in the analytical results.

(undiluted analysis)
WS-11-161 (602-01) Phenol-d, 9% AMEC R qualified and rejected the nondetected acid extractable compounds (phenols) results

2-Fluorophenol 17% the presence or absence of this analytical could not be definitively determined.

WS-12-125 (603-01) Phenol-d, 7%

2-Fluorophenol 16%
WS-12-161 (604-01) Phenol-d, 9%

2-Fluorophenol 16%
RP-11-30 (605-01) Phenol-d, 8% AMEC R qualified and rejected the nondetected acid extractable compounds (phenols) results

2-Fluorophenol 17% the presence or absence of this analytical could not be definitively determined.

RP-11-216 (606-01) Phenol-dg 10% AMEC UJ qualified the nondetected acid extractable compounds (phenols) results
2-Fluorophenol Matrix because of possible low bias in the analytical results.

Interference
RP-11-161 (607-01) Phenol-d, 10% AMEC J qualified the detected 3 & 4 methylphenol result and UJ qualified the nondetected

2-Fluorophenol 20% acid extractable compounds (phenols) results because of possible low bias in the analytical
results.

RP-07 -55 (608-01) Phenol-d; 9% AMEC R qualified and rejected the nondetected acid extractable compounds (phenols) results

2-Fluorophenol 18% the presence or absence of this analytical could not be definitively determined.

RP-07-84 (609-01) Phenol-d, 19% AMEC J qualified the detected 2,4-dichlorophenol result and UJ qualified the nondetected

2-Fluorophenol Matrix acid extractable compounds (phenols) results because of possible low bias in the analytical

Interference results.

RP-07 -84 (609-06) Phenol-d, 18%

2-Fluorophenol Matrix
Interference

RP-07 -119 (610-01) Phenol-d, 18% AMEC UJ qualified the nondetected acid extractable compounds (phenols) results because of
possible low bias in the analytical results.

2-Fluorophenol 195% AMEC J qualified the detected 2,4-dichlorophenol result because of possible high or low bias
in the analytical result.

RP-07-119 (610-02) Phenol-dg 16% AMEC UJ qualified all nondetected acid extractable compounds (phenols) results because of
possible low bias in the analytical results.

2-Fluorophenol 185% AMEC J qualified the detected 2,4-dichlorophenol result because of possible high or low bias
in the analytical result.

RP
Winter 2006 Groundwater Monitoring Event
K:11 00001107001107031Phase 43 Groundwater Monitoring\2006 Winter EventlData ValidationlAttach D-1IW06GWDV Herb SVOC.xlslTable 5.17

0-61M-107030/Phase 43
August 3, 2006

Page 1 of 3

SCOEPA00013368



1

TABLE 5.17
Surrogate Recoveries for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

SamplelD
Internal Standard Outside

Recovery Effects on Data Usability
Acceptance Limits

RP-07-30 (611-01) Phenol-d, 15% AMEC UJ qualified the nondetected acid extractable compounds (phenols) results because of

2-Fluorophenol 24% possible low bias in the analytical results.

RP-01-31 (612"01) Phenol-d, 20%

2-Fluorophenol 37%
RP-01-51 (613-01) Phenol-d, 7% AMEC R qualified and rejected the nondetected acid extractable compounds (phenols) results

the presence or absence of this analytical could not be definitively determined.

2-Fluorophenol Matrix AMEC J qualified the detected 2,4-dichlorophenol result because of possible low bias in the
Interference analytical result.

RP-01-65 (614-01) Phenol-d, 12% AMEC J qualified the detected 2,4-dichlorophenol result and UJ qualified all nondetected acid

2-Fluorophenol Matrix extractable compounds (phenols) results because of possible low bias in the analytical

Interference results.

W-09-116 (622-01) Phenol-d, 15% AMEC J qualified the detected 2-methylphenol and 3&4-methylphenol results and UJ qualified

2-Fluorophenol 29% the nondetected acid extractable compounds (phenols) results because of possible low bias
in the analytical results.

W-11-B (623-01) Phenol-d, 15% AMEC UJ qualified the nondetected acid extractable compounds (phenols) results because of

2-Fluorophenol 34% possible low bias in the analytical results.

W-11-D (624-01) Phenol-a, 10%

2-Fluorophenol 24%
W-11-S (625-01) Phenol-d; 27% AMEC J qualified the detected phenols results and UJ qualified the nondetected phenols

2-Fluorophenol 12% results because of possible low bias in the analytical results.

W-11-1 (626-01) Phenol-d, 40%

2-Fluorophenol 21%
W-11-D (627-01) Phenol-d; 7% AMEC R qualified and rejected the nondetected acid extractable compounds (phenols) results

the presence or absence of this analytical could not be definitively determined.

2-Fluorophenol Matrix AMEC J qualified the detected 2,4-dichlorophenol result because of possible low bias in the
Interference analytical result.

W-11-B (628-01) Phenol-d, 18% AMEC J qualified the detected phenols results and UJ qualified the nondetected phenols

2-Fluorophenol Matrix results because of possible low bias in the analytical results.

Interference

W-12-S (629-01) Phenol-d, 12% AMEC J qualified the detected acid extractable compounds (phenols) results and UJ qualified

2-Fluorophenol 23% the nondetected acid extractable compounds (phenols) results because of possible low bias
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TABLE 5.17
Surrogate Recoveries for Semivolatile Organic Compounds

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample ID
Internal Standard Outside

Recovery Effects on Data Usability
Acceptance Limits

W-12-1 (630-01) Phenol-d, 5% AMEC R qualified and rejected the nondetected acid extractable compounds (phenols) results

2-Fluorophenol 11% the presence or absence of this analytical could not be definitively determined.

2,4,6-Tribromophenol AMEC J qualified the detected 3&4-methylphenol result because of possible low bias in the
58% analytical result.

W-12-D (631-01) Phenol-d, 12% AMEC UJ qualified the nondetected acid extractable compounds (phenols) results because of

2-Fluorophenol 23% possible low bias in the analytical results.

AL6-96 (635-01) Phenol-d, 10% AMEC UJ qualified the nondetected acid extractable compounds (phenols) results because of
possible low bias in the analytical results.

2-Fluorophenol Matrix AMEC J qualified the detected 2-methylphenol, 2,4-dichlorophenol and 4-chloro-3-
Interference methylphenol results because of possible low bias in the analytical result.

AL6-96 (635-02) Phenol-d, 9% AMEC R qualified and rejected the nondetected acid extractable compounds (phenols) results
the presence or absence of this analytical could not be definitively determined.

2-Fluorophenol Matrix AMEC J qualified the detected 2-methylphenol, 2,4-dichlorophenol and 4-chloro-3-
Interference methyl phenol results because of possible low bias in the analytical result.

W-09-86 (636-01) Phenol-d, 5% AMEC R qualified and rejected the nondetected acid extractable compounds (phenols) results

2-Fluorophenol Matrix the presence or absence of this analytical could not be definitively determined.

Interference
2,4,6-Tribromophenol 43%

W-09-116 (637-01) Phenol-d; 6% AMEC R qualified and rejected thenondetected acid extractable compounds (phenols) results
the presence or absence of this analytical could not be definitively determined.

2-Fluorophenol Matrix AMEC J qualified the detected acid extractable compounds (phenols) results because of
Interference possible low bias in the analytical result.

W-09 (638-01) Phenol-a, 18% AMEC UJ qualified all nondetected results for the acid extractable compounds (phenols)
because of possible low bias in the analytical results.

2-Fluorophenol 189% AMEC J qualified the detected2-methylphenol and 2,4-dimethylphenol results

because of possible low or high bias in the analytical result.
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TABLE 5.18
Continuing Calibration for Organochlorine Pesticides

Winter 2006 Groundwater Monitoring Event
RP . Portland Site

Analyte/Problem Ettects on Data usability
CCAL analyzed March 30, 2006 on instrument ECO.
Heptachlor (128%/124%) AMEC J qualified the detected result from sample WS-11-125 (601-01) because of a possible high bias in the

analytical result.

CCAL analyzed March 31, 2006 at 15:30 on instrument ECO
4,4'-00T (125%/125%) AMEC J qualified the detected 4,4'-00T result from sample WS-11-161 (602-01), RP-07-84 (609-06), RP-07-

119 (610-01), RP-07-30 (611-01) because ora possible high bias in the analytical result.

Heptachlor (127%/124%) AMEG J qualified the detected heptachlor result from sample RP-07-84 (609-01), RP-07-84 (609-06) because
of a possible high bias in the analytical result.

Methoxychlor (137%/133%) Methoxychlor recoveries were high and these analytes were not detected in the associated sample. Data
usability is not adversely affected.

CCAL analyzed March 31, 2006 at 19:05 on instrument ECO.
delta-SHC (79%/87%) AMEC UJ qualified the nondetected results from samples RP-01-31 (612-01), RP-01-51 (613-01), and RP-01-

65 (614-01) and J qualified the detected results from sample RP-07-84 (609-06) and RP-07-30 (611-01)
because of possible low bias in the analytical results.

Heptachlor (125%/110%) AMEC J qualified the detected heptachlor result from sample RP-07-84 (609-01), RP-07-84 (609-06), RP-01-
51 (613-01) and RP-01-65 (614-01) because of a possible high bias in the analytical result.

CCAL analyzed April 4, 2006 on instrument ECO

Endrin (122%) The high recovery was observed on the primary column and the results were reported from the secondary
column. Data usability is not adversely affected.

CCAL analyzed April 10, 2006 On instrument ECO at 16:48
Endrin (78%/82%) AMEC J qualified the detected endrin results from sample W-09-116 (622-01), W-11-S (623-01), W-11-0 (624-

01) because of possible low bias in the analytical results.

CCAL analyzed April 10, 2006 on instrument ECO at 17:07
4,4'-00T (119%/124%) AMEC J qualified the detected results from samples W-11-1 (626-01) and W-11-0 (627-01) because of

possible high bias in the analytical results.

Endrin Ketone (116%) AMEC J qualified the detected results from samples W-11-S (625-01) and W-11-1 (626-01) because of
possible high bias in the analytical results.

Methoxychlor (116%/121 %) The recoveries were high and these analytes were not detected in the associated samples. Data usability is
Endrin Aldehyde (118%) Flat adversely affected.
Heptachlor (131%/130%)
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TABLE 5.18
Continuing Calibration for Organochlorine Pesticides

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Ana lyte/Problem I::ttects on Data Usability

CCAL analyzed April 10, 2006 on instrument ECD at 18:45
4,4'-DDT (129%/122%) AMEC J qualified the detected results from samples W-11-1 (626-01) and W-11-D (627-01) because of

possible high bias in the analytical results.

Endrin Ketone (121 %/118%) AMEC J qualified the detected results from samples W-11-S (625-01) and W-11-1 (626-01) because of
possible high bias in the analytical results.

Methoxychlor (122%/128%) The recoveries were high and these analytes were not detected in the associated samples. Data usability is
Endrin Aldehyde (118%/121%) not adversely affected.
Heptachlor (129%/122%)

CCAL analyzed April 13, 2006 on instrument ECD at 09:09
4,4'-OOT (127%) AMEC J qualified the detected results from samples W-11-B (628-01), because of possible high bias in the

analytical results.

CCAL analyzed April 18, 2006 on instrument ECO at 15:44
gamma-Chlordane (104%/83%) AMEC J qualified the detected result from sample W-09-116 (637-01) because of a possible low bias in the

analytical result.
Endrin (121%/101%) AMEC J qualified the detected result from sample W-09-116 (637-01) because of a possible high bias in the

analytical result.

CCAL analyzed April 18, 2006 on instrument ECO at 18:21
Methoxychlor (121%/132%) AMEC J qualified the detected endrin results from samples W-09-86 (636-01) and W-09 (638-01) because of
Endrin (106%/116%) possible high bias in the analytical results.

Endrin Ketone (116%/119%) AMEC J qualified the detected result from sample W-09 (638-01) because of possible high bias in the
analytical results.

delta-BHC (113%116%) AMEC J qualified the detected result from sample W-09-116 (637-01) because of possible high bias in the
analytical results.

4,4'-OOT (112%/122%) AMEC J qualified the detected result from sample W-09 (638-01) because of possible high bias in the
analytical results.

CCAL analyzed April 19, 2006 on instrument ECO at 09:36
alpha-BHC (117%) AMEC J qualified the detected results from samples AL6-96 (635-01) and AL6-96 (635-02) because of
Heptachlor (128%/121%) possible high bias in the analytical results.

Aldrin (118%) AMEC J qualified the detected results from sample AL6-96 (635-02) because of possible high bias in the
analytical results.
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TABLE 5.19
Laboratory Blanks Detections for Organochlorine Pesticides

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Blank ID Detected Analytes Analyte Affected Samples Effects on Data Usability
Concentration

(ua/U
MB 580-5012 4,4'-DDT 0.002 . WS-11-125 (601-01) AMEC U qualified the endrin results from these samples and the 4,4'-DDT

Endrin 0.0073 WS-12-125 (603-01) results from samples WS-11-125 (601-01), WS-12-161 (604-01), WS-11-161
WS-12-161 (604-01) (607-01), RP-07-55 (608-01) because the sample concentrations were less
WS-11-216 (606-01) than 5 times the concentration detected in the blank.
WS-11-161 (607-01)
RP-07-55 (608-01)

MB 580-5072 4,4'-DDT 0.002 RP-07-119 (610-01) AMEC U qualified the 4,4'-DDT results because the sample concentrations
were less than 5 times the concentration detected in the blank.

MB 580-5187 4,4'-DDT 0.015 W-03-1 (615-01) AMEC U qualified the endrin results from these samples and the 4,4'-DDT
Endrin 0.0042 W-09 (620-01) results from samples W-03-1 (615-01), W-09-86 (621-01) because the sample

W-09-86 (621-01) concentrations were less than 5 times the concentration detected in the blank.

MEl 580-5253 4,4'-DDT 0.05 W-09-116 (622-01) AMEC U qualified the 4,4i-DDT results from samples W-09-116 (622-01), W-
Endrin 0.0084 W-11-B (623-01) 11-B (623-01), W-11-1 (626-01), W-11-B (628-01) because the sample
Endrin Ketone 0.0033 W-11-D (624-01) concentrations were less than 5 times the concentration detected in the blank.

W-11-S (625-01)
W-11-1 (626-01)

W-11-B (628-01) AMEC U qualified the endrin result from sample W-11-D (624-01), W-11-B
(628-01) and the endrin ketone results from samples W-11-B (623-01), W-11-
D (624-01), W-11-S (625-01), W-11-1 (626-01), W-11-B (628-01) because the
sample concentrations were less than 5 times the concentration detected in
the blank.

MB 580-5348 Endrin 0.0042 AL6-96 (635-01) Endrin was not detected in the associated samples. Data usability is not
AL6-96 (635-02) adversely affected.
W-12-S(629-01) AMEC U qualified the endrin results from samples W-12-S(629-01), W-12-
W-12-1 (630-01) 1(630-01) and W-12-D(631-01), because the sample concentrations were
W-12-D(631-01) less than 5 times the concentration detected in the blank

MB 580-5429 4,4'-DDT 0.0096 W-09-86 (636-01) 4,4'-DDT was not detected in the associated samples or was detected at a
W-09-116 (637-01) concentration greater than 5 times the concentration detected in the blank.
W-09 (638-01) Data usability is not adversely affected.
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TABLE 5.20
LCS Recovery for Organochlorine Pesticides
Winter 2006 Groundwater Monitoring Event

RP - Portland Site

Affected Samples Analytes With LCS LCSD Effects on Data Usability
Recoveries Outside Recovery Recovery
Acceotance Limits

LCS/LCSO 580-5072
WS-11-161 (602-01) alpha-BHC 61% 66% AMEC J qualified the detected results from samples RP-07-84 (609-01), RP-07-84 (609-06),
RP-07-84 (609-01) RP-07-119 (610-01), RP-07-119 (610-02) and UJ qualified the nondetected results from
RP-07-84 (609-06) sample WS-11-161 (602-01), RP~07-30 (611-01) because of possible low bias in the
RP-07-119 (610-01) analytical results.
RP-07-119 (610-02)
RP-07-30 (611-01)

Endosulfan sulfate 54% 61% AMEC UJ qualified the nondetected results from sample WS-11-161 (602-01), RP-07-84
(609-01), RP-07-84 (609-06), RP-07-119 (610-01), RP-07-119 (610-02), RP-07-30 (611-01)
because of possible low bias in the analytical results.

delta-BHC 5% 5% AMEC R qualified and rejected the nondetected delta-BHC results from sample WS-11-161
(602-01) because the presence or absence of this compound could not be determined.

AMEC J qualified the detected results from samples RP-07-84 (609-01), RP-07-84 (609-06),
RP-07-119 (610-01), RP-07-119 (610-02), and RP-07-30 (611-01) because of possible low
bias in the analytical results.

LCS/LCSO 580-5150
Endosulfan sulfate 108% 132% The LCSO recovery was high and this analyte was not detected in the associated samples.

Oata usability is not adversely affected
LCS/LCSO 580-5253
W-09-116 (622-01) Aldrin 120% 144% AMEC J qualified the detected 4,4'-000 and endosulfan II results from sample W-09-116
W-l1-B (623-01) alpha-BHC 113% 134% (622-01), the detected delta-Bl-C; 4,4'-000; endosulfan lI;endrin ketone results from
W-11-0 (624-01) beta-BHC 109% 132% sample W-11-B (623-01), and the detected endrin ketone results from sample W-11-0 (624-

W-11-S (625-01) delta-BHC 136% 167% 01), W-11-S (625-01), W-11-1 (626-01), W-11-B (628-01); the detected alpha-BHC and 4,4'-

W-11-1 (626-01) gamma-BHC 117% 139% 000 results from sample W-11-0 (627-01) because of possible high bias in the analytical

W-11-0 (627-01) 4,4'-000 113% 141% results.

W-11-B (628-01) Oieldrin 112% 138%
Endosulfan II 121% 149%

Endosulfan sulfate 114% 145%
Endrin Aldehyde 123% 155%

Methoxychlor 141% 165%
Endrin Ketone 114% 143%
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TABLE 5.20
LCS Recovery for Organochlorine Pesticides
Winter 2006 Groundwater Monitoring Event

RP - Portland Site

Affected Samples Analytes With LCS LCSD Effects on Data Usability
Recoveries Outside Recovery Recovery
Acceotance Limits

LCS/LCSD 580-5348
delta-SHC 69% 80% The average recoveries (75%, 74%, 71%, and 74%) for these analytes were within

Endosulfan I 69% 78% acceptance limits. Data usability is not adversely affected.
alpha-Chlordane 67% 75%

gamma-Chlordane 69% 78%
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TABLE 5.21
Surrogate Recoveries for Organochlorine Pesticides

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample ID
Surrogates outside

Recovery Effects on Data Usability
acceptance limits

WS-11-125 (601-01) Decachlorobiphenyl (DBC) 29%/30% AMEC J qualified the detected OCP results and UJ qualified the nondetected OCP
results from this sample because of a possible low bias in the analytical results.

W-11-B (623-01) DBC 50%/50% AMEC J qualified the detected OCP results and UJ qualified the nondetected OCP
results from this sample because of a possible low bias in the analytical results.

W-11-S (625-01) DBC 58%/56% AMEC J qualified the detected OCP results and UJ qualified the nondetected OCP
results from this sample because of a possible low bias in the analytical results.

W-11-1 (626-01) DBC 40%/41% AMEC J qualified the detected OCP results and UJ qualified the nondetected OCP
results from this sample because of a possible low bias in the analytical results.

AL6-96 (635-01) Tetrachloro-m-xylene (TCMX) 147% AMEC J qualified the detected OCP results from this sample because of a possible
high bias in the analytical results.

AL6-96 (635-02) TCMX 149% AMEC J qualified the detected OCP results from this sample because of a possible
high bias in the analytical results.

W-12-S(629-01) DBC 22% AMEC J qualified the detected OCP results and UJ qualified the nondetected OCP
results from this sample because of a possible low bias in the analytical results.

W-09 (638-01) DBC 41% AMEC J qualified the detected OCP results and UJ qualified the nondetected OCP
results from this sample because of a possible low bias in the analytical results.
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TABLE 5.22
MS/MSD Recovery and Precision for Organochlorine Pesticides

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Spiked Sample
Analytes with recoveries outside

Effect on Data Usability
acceptance limits

W-11-0 (624-01) alpha-BHC (53%/56%) AMEC UJ qualified the nondetected alpha-BHC and endosulfan sulfate results from this
sample because of possible matrix interference.

Endosulfan sulfate (42%/36%)

delta-BHC (4%/3%) AMEC R qualified and rejected the nondetected delta-BHC result from this sample
because of possible matrix interference.

W-12-S (629-01) 4,4'-000 (54%/61%) AMEC J qualified the detected 4,4'-000 and alpha-chlordane results from this sample
alpha-Chlordane (56%/63%) because of possible matrix interference.
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TABLE 5.23
Data Reporting and Analitical Procedures for Organochlorine Pesticides

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample 10
Analytes with >40%D between resuits reported from the primary and secondary GC columns. AMEC N
qualified the results for these analytes because their presence in the associated samples is uncertain.

WS-11-125 (601-01) gamma-SHC (Lindane)
4,4'-DDT

WS-11-161 (602-01) Endosulfan II
4,4'-DDT

WS-12-25 (603-01) alpha-SHC

Heptachlor epoxide
WS-12-161 (604-01) Endosulfan I

4,4'-DDE

Dieldrin
Endrin

4,4'-DDD

4,4'-DDT
RP-11-216 (606-01) alpha-SHC

alpha-Chlordane
RP-07-55 (608-01) Endosulfan II
RP-07-84 (609-01) Aldrin

alpha-SHC
delta-SHC

4,4'_DDD

4,4'-DDE
Heptachlor Epoxide

RP-07-84 (609-06) alpha-SHC

delta-SHC

gamma-SHC (Lindane)
4,4'-DDD
4,4'-DDE

4,4'-DDT
Endosulfan I

Heptachlor Epoxide
RP-07-119 (610-01) alpha-SHC

delta-SHe
4,4'-DDT

RP-07-119 (610-02) alpha-SHC

delta-SHC
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TABLE 5.23
Data Reporting and Analitical Procedures for Organochlorine Pesticides

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample 10
Analytes with >40%0 between results reported from the primary and secondary GO columns. AMEC N
qualified the results for these analytes because their presence in the associated samples is uncertain.

RP-07-30 (611-01) 4,4'-DDT

RP-01-51 (613-01) alpha-BHC

Heptachlor

Endrin
W-03-1 (615-01) beta-BHC

Heptachlor

Endosulfan II
4,4'-DOT

W-04-89 (619-01) beta-BHC
W-09 (620-01) gamma-BHC (Lindane)

Dieldrin
Endrin

Endrin Ketone

W-09-116 (622_01) Heptachlor
Heptachlor Epoxide

alpha-Chlordane

4,4'-DDE

)4,4'-000

4,4'-DDT

W-11-B (623-01) delta-BHC

Heptachlor Epoxide

Endosulfan II
4,4'-DOT

W-11-D (624-01) beta-BHC

W-11-1 (626-01) 4,4'"DDT
W-11-D (627-01) alpha-BHC

Endrin
4,4'-00D

alpha-Chlordane

W-11-B (628-01) 4,4'-DOT

Endrin Ketone
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TABLE 5.23
Data Reporting and Analitical Procedures for Organochlorine Pesticides

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Sample ID
Analytes with >40%D between results reported from the primary and secondary GC columns. AMEC N
qualified the results for these analytes because their presence in the associated samples is uncertain.

AL6-96 (635-01) alpha-SHC

delta-SHC

Heptachlor

alpha-Chlordane

4,4'-DDE

Endrin Ketone

AL6-96 (635"02) alpha-SHC

Heptachlor

. Aldrin

alpha-Chlordane

W-12-S(629-01 ) gamma-Chlordane
alpha-Chlordane

4,4'-DDE
Endrin

4,4'-DDT
endrin aldehyde

W-12-1(630-01) Endosulfan II
W-09-116 (637-01) beta-SHC

delta-SHe

Heptachlor
gamma-Chlordane

4,4'-DDE

Endrin

Endosulfan II

W-09 (638-01) gamma-Chlordane

alpha-Chlordane

Endrin

Endosulfan II

4,4'-DDT

Endosulfan sulfate

Endrin Ketone
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TABLE 5.24

Laboratory Blanks Detections for Metals
Winter 2006 Groundater Monitoring Event

RP • Portland Site

Analyte
Blank 10 Detected Analytes Concentration Affected Samples Effects on Data Usability

hJQ/L)
MB 580-5040 Total Copper 0.027 WS-11-125 (601-01) Analytes were either not detected or concentrations in the associated

Total Lead 0.01 WS-11-161 (602-01) samples were more than 5 times the concentrations detected in the blanks
MEl580-5148 Dissolved Magnesium 52 WS-12-125 (603-01) or; data usability is not adversely affected.

Dissolved Zinc 4.6
MB 580-5060 Dissolved Chromium 0.031
MB 580-5157 Dissolved Lead 0.005 WS-12-161 (604-01) AMEC U qualified the total lead and dissolved copper results from sample

Dissolved Copper 0.076 RP-11-30 (605-01) WS-12-161 (604-01), RP-11-161 (607-01) because the concentrations in
Dissolved Nickel 0.011 RP-11-216 (606-01) the associated samples were less than 5 times the concentrations

RP-11-161 (607-01) detected in the blank.

RP-07-55 (608-01)
RP-07-84 (609-01)
RP-07-84 (609-06)

RP-07-119 (610-01)

MB 580-5162 Dissolved Manganese 0.99 RP-07-119 (610-02) Dissolved magnesium concentrations in the associated samples were
more than 5 times the concentration detected in the blank; data usability is
not adversely affected.

MB 580-5184 Total Iron 16 RP-07-30 (611-01) AMEC U qualified the total arsenic result from sample RP-11-30 (605-01)
Total Magnesium 68 and the total lead results from sample RP-07-55 (608-01), RP-07-84 (609-

Total Potassium 37 01), RP-07-84 (609-06), RP-07-119 (610-01), RP-07-119 (610-02), and

Total Zinc 6.8 RP-07-30 (611-01) because the concentrations in the associated samples

Total Arsenic 0.14 were less than 5 times the concentrations detected in the blank.

Total Copper. 0.027

Total Lead 0.019
Total Nickel 0.02

MB 580-5263 Total Potassium 270 RP-01-31 (612-01) AMEC U qualified the total zinc results from sample RP-01-31 (612-01), W
Total Zinc 15 W-03-1 (615-01) 03-1 (615-01), W-03-D (616-01), W-04-89 (619-01), W-09-86 (621-01), W-
Total Copper 0.11 W-03-D (616-01) 09-116 (622-01), W-ll-B (623-01), W-ll-D (624-01) because the

Total Lead 0.015 W-04-89 (619-01) concentrations in the associated samples were less than 5 times the

Total Nickel 0.03 W-09-86 (621-01) concentrations detected in the blank.

W-09-116 (622-01)
W-ll-B (623-01)
W-ll-D (624-01)
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TABLE 5.24
Laboratory Blanks Detections for Metals

Winter 2006 Groundater Monitoring Event
RP - Portland Site

Analyte
Blank ID Detected Analytes Concentration Affected Samples Effects on Data Usability

(ua/L)
MB 580-5373 Dissolved Magnesium 45 W-19 (620-01) AMEC U qualified the total zinc results from sample W-19 (620-01)

Dissolved Potassium 81 because the concentrations in the associated samples were less than 5
Dissolved Zinc 6 times the concentrations detected in the blank.

MB 580-5410 Dissolved Potassium 62 W-11-S (625-01) Potassium concentrations in the associated samples were more than 5
W-11-1 (626-01) times the concentration detected in the blank; data usability is 1'10t
W-11-D (627-01) adversely affected.

W-11-B (628-01)
W-12-S (629-01)
W-12-1 (630-01)
W-12-D (631-01)
AL6-96 (635-01)
AL6-96 (635-02)

MB 580-5468 Total Copper 0.039 W-12-S (629-01) Analyte concentrations ir:l the associated samples were more than 5 times
Total Lead 0.013 W-12-1 (630-01) the concentration detected in the blank; data usability is not adversely

W-12-D (631-01) affected.

W-11-S (625-01)
W-11-1 (626-01)
W-11-D (627-01)
W-11-B (628-01)
AL6-96 (635-01)
AL6-96 (635-02)

MB 580-5718 Total Aluminum 40 W-09-86 (636-01) AMEC U qualified the total aluminum results from samples W-09-86 (636-
Total Lead 0.005 W-09-116 (637-01) 01) and W-09-116 (637-01) because the concentrations in the associated

Total Nickel 0.011 samples were less than 5 times the concentrations detected in the blank.

MB 580-5639 Dissolved Sodium 840 W-09-86 (636-01) Sodium concentration in the associated samples were more than 5 times
W-09-116 (637-01) the concentration detected in the blank; data usability is not adversely

W-09 (638-01) affected.
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TABLE 5.25
Rinsate Blank Detections for Metals

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Rinsate Blank 10 Detected Analytes Analyte Affected Samples Effects on Data Usability
Concentration

(ua/L)
Rinsate (628-04) Total Calcium 57 W-12-S (629-01) AMEC U qualified the detected total chromium, total copper,

Total Chromium 6.0 W-12-1 (630-01) dissolved lead, and dissolved copper results from samples W-
Total Copper 0.37 W-12-D (631-01) 12-S (629-01), W-12-1 (630-01), and W-12-D (631-01) and the
Total Lead 0.06 detected total lead result from sample W-12-1 (630-01). The
Total Nickel 0.53 concentrations for these analytes in the samples were less than
Dissolved Calcium 31 5 times the blank concentration.
Dissolved Potassium 33
Dissolved Lead 0.14
Dissolved Copper 2.1
Dissolved Nickel 0.25
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TABLE 5.26
MS/MSD Recovery and Precision for Met~ls

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Spiked Sample
Analytes with recoveries outside

Effect on Data Usability
acceptance limits

WS"11"125 (601"01) Calcium (69%/122%) The average calcium and sodium, and dissolved iron recoveries (96%, 125%, 76.5%) were within
Potassium (144%/122%) acceptance limits. Data usability is not adversely affected.

Sodlum (116%/133%) AMEC J qualified the detected total potassium results from sample WS" 11"125 (601-01) because of

Dissolved Calcium (65%/45%) possible high bias in the analytical results.

Dissolved Iron (80%/73%) AMEC J qualified the detected dissolved magnesium result from sample WS-11-125 (601-01)

Dissolved Magnesium (80%/64%) because of a possible low bias in the analytical results.

The background dissolved calcium (73500 IJg/L) concentrations in the unspiked sample was more
the 4 times the spike concentrations, data usability is not adversely affected.

W-11-D (624~01) Total Calcium (89%/62%) The average total recovery recoveries (75.5%) was within acceptance limits. Data usability is not
adversely affected.

Dissolved Calcium (675/86%) The background dissolved calcium (75000 IJg/L) concentration in the unspiked sample was more the
4 times the spike concentration, data usability is not adversely affected.

W-09-86 (636-01) Total Calcium (139%) AMEC J qualified the detected results because of possible high bias in the analytical results.

Total Mangesium (129%)
W-12-S (629-01) Dissolved Sodum (61%) I ne nacxqrouno cnssoiveo sooium (!::J4.ti IJg/L) concentrations In me unspucen sample was more me

4 times the spike concentration (18.5 IJg/L), data usability is not adversely affected.
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TABLE 6
Definitions of Data Qualifiers Added as a Result of Data Validation Findings

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

U The U qualifier indicates that the analyte must be considered to be nondetected at the concentration
listed. U qualifiers added during validation are typically a result of detection of target analytes in
field, trip, or laboratory blanks.

UJ The UJ qualifier indicates the reporting limit is estimated. UJ qualifiers added during validation may
indicate either a high or low bias related to a QC element that exceeds required acceptance limits.

J The J qualifier indicates that the associated result is quantitatively uncertain. J qualifiers added
during validation may indicate a concentration between the method detection limit (MOL) and the
method reporting limit (MRL) or sample reporting limit (SRL), or a data limitation related to a QC
element that exceeds required acceptance limits.

N The N qualifier indicates an analyte has been presumptively identified. Presumptive detection
means that a chromatographic peak was detected at the correct retention time for an analyte, but
that not all required identification criteria were met. The associated result is both qualitatively and
quantitatively uncertain.

R The R qualifier indicates that a result has been rejected due to serious QC problems. It is not
possible to definitively determine whether the analyte is present or absent in the sample.

0-61M-107030/Phase 43
August 3, 2006
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (601-01) WS-11-125 (602-01) WS-11-161 (603-01) WS-12-125 (604-01) WS-12-161
1,1,1,2-Tetrachloroethane none none none none
1,1,1-Trichloroethane none none none none
1,1,2,2-Tetrachloroethane none none none none
1,1,2-Trichloroethane none none none none
1,1-Dichloroethane UJ LC UJ LC UJ LG UJ LC
1,1-Dichloroethene none none none none
1,1-Dichloropropene none none none none
1,2,3-Trichlorobenzene none none none none
1,2,3-Trichloropropane none none none none
1,2A-Trichlorobenzene none none none none
1,204-Trimethylbenzene none none none none
1,2-Dibromo-3-chloropropane none none none none
1,2-Dibromoethane none none none none
1,2-Dichlorobenzene none J DL J DL none
1,2-Dichloroethane none none none J DL
1,2-Dichloropropane none none none none
1,3,5-Trimethylbenzene none none none none
1,3-Dichlorobenzene none none none none
1,3-Dichloropropane none none none none

1A-Dichlorobenzene J DL none none none
2,2-Dichloropropane UJ LC UJ LC UJ LC UJ LC
2-Chlorotoluene J DL none none none
2-Ethyl-1-hexanol UJ LC UJ LC, MB UJ LC, MB UJ LC
4-Chlorotoluene J DL none none none
4-lsopropyltoluene J DL none none none
Benzene none J DL none J DL
Bromobenzene none none none none
Bromochloromethane UJLC UJ LC UJ LC UJ LC
Bromodichloromethane nOr:le none none none
Bromoform none none none none
Bromomethane UJ LC UJ LC UJ LC UJ LC, TB
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (601-01) WS-11-125 (602-01) WS-11-161 (603-01) WS-12-125 (604-01) WS-12.161
Carbon tetrachloride none none none UJ LC
Chlorobenzene none none none none
Chloroethane J DL none none none
Chloroform none none none none
Chloromethane none none none none
cis-1,2-Dichloroethene r:1one U TB none U MB, TB
cis-1,3-Dichloropropene none r:1one none none
Dibromochlorornethane none r:1one none none
Dibromomethane none none r:1one r:1one
Dichlorodifluoromethane UJ LL UJ LL UJ LL UJ LL
Ethylbenzene none none none none
Hexachlorobutadiene none none none none
Isobutylalcohol R RF R RF R RF R RF
lsopropylbenzene none none J DL none
rn.p-Xylene none none nOr:1e none
Methylene chloride r:1one none none none
Methyl-t-Butyl Ether (MTBE:) none none none none
Naphthalene none U MB U MB U MB, TB
n-Butylbenzene none none none none

n-Propylbenzene J DL none none none
o-Xylene none none J DL none
sec-Butylbenzene none none none none
Styrene none none none none
tert-Butylbenzene none none none none
Tetrachloroethene none none none none
Toluene none J DL J DL J DL
trans-1,2-Dichloroethene J UC none none none
trans-1,3-Dichloropropene none none none none
Trichloroethene none J DL J DL J DL
Trichlorofluoromethane none none none none
Vinyl chloride none none none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (605-01) RP-11-30 (606-01) RP-11-216 (607-01) RP-11-160 (608-01) RP-07-55
t.t.j.z-Tetrachforcethane none I)one none none
1,1,t-Trichlorcethane none none none none
t.t.z.z-Tetrachloroethane none none none none
t.t.z-Trlcruoroethane none none none none
f .t-Dichloroethane UJ LC UJ LC none none
1,t-Dich loroethene none J DL none none
t.t-ulchloropropene none none none none
i,2,3-Trichlorobenzene none none U MB, TB U MB, TEl
i,2,3-Trichloropropane none none none none
i,2,4-Trichlorobenzene none none U MB, TB U MS, TB
i,2,4-Trimethylbenzene J DL J DL none none
i,2-Dibromo-3-chloropropane none none J DL none
i,2-Dibromoethane none none none none
i,2-Dichlorobenzene none none U MB, TB U MEl, TB
i,2-Dichloroethane none J DL none none
i,2-Dichloropropane none none none none
1,3,5-Trimethylbenzene none none none none
i,3-Dichlorobenzene none none none none
i,3-Dichloropropane none none none none
1,4-Dichlorobenzene none none none none
2,2-Dichloropropane UJ LC UJ LC none none
2-Chlorotoluene none none none none
2-Ethyl-i-hexanol UJ LC, TB J LC UJ LC,TB J LC
4-ChlorotollcJene none none none none
4-lsopropyltoluene J DL none U MB U MB
Benzene none J DL none none
Bromobenzene none none none none
Bromochloromethane UJ LC UJ LC none none
Bromodichloromethane none none none none
Bromoform none none none none
Bromomethane UJ LC, TB UJ LC, TB none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (605-01) Rp·11·30 (606-01) Rp·11-216 (607·01) RP-11·160 (608-01) RP·07·55
Carbon tetrachloride UJ LC UJ LC J DL none
Chlorobenzene none none none none
Chloroethane none I:lone none none
Chloroform none J DL J DL none
Chloromethane none none J DL none
cis-1,2-Dichloroethene U MS, TS none none none
cis-1,3-Dichloropropene none none none none
Dibromochloromethane none none none none
Dibromomethane none none none nOl'le
Dichlorodifluoromethane UJ LL UJ LL I:lone none
Ethylbenzene J DL J DL J DL none
Hexachlorobutadiene none none U MS, TS U MS, TS
Isobutylalcohol R RF R RF R RF R RF
lsopropylbenzene J DL none none none
m,p-Xylene J DL J DL J DL none
Methylene chloride none none none none
Methyl-t-Sutyl Ether (MTSE) none none nOI:le none
Naphthalene U MS U MS, TB U MB, TB U MB, TS

n-Sutylbenzene J DL nOlile none none

n-Propylbenzene none none I'lol'le nOl'le
o-Xylene J DL J DL none none
sec-Butylbenzene none none none none

Styrene I:lone none none none
tert-Buty Ibenzene none none none none
Tetrach loroethene none none none none
Toluene none none J DL J DL
trans-1,2-Dichloroethene none J DL none nOl'le
trans-1,3-Dichloropropene none J DL none none
Trichloroethene none none none none
Trichlorofluoromethane none none none none
Vinyl chloride none none none none

RP
Winter 2006 Groundwater Monitoring Event
K:11 000011070011o7031Phase 43 Groundwater Monitoring12oo6 Winter EventlData ValidationlAtlach D-1IW06GWDV 826oB.xlslliable 7

0-61M-10703/Phase 43
August3,2006

4 of 18

SCOEPA00013389



TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (609-01) RP-07 -84 (609-06) RP-07-84 (610-01) RP-07-119 (610-02) RP-07-119
1,1,1,2-Tetrachloroethane none none none none
1,1,1-Trichloroethane none none none none
1,1,2,2-Tetrachloroethane none none none none
1,1,2-Trichloroethane none none none none
1,1-Dichloroethane none none none none
1,1-Dichloroethene none none J DL J DL
1,1-Dichloropropene none none none none
1,2,3-Trichlorobenzene U MB, TB U MB, TB U MB, TB U MB, TB
1,2,3-Trichloropropane none none none none
1,2,4-Trichlorobenzene U MB, TB U MB, TB U MB, TB U MB, TB
1,2A-Trimethylbenzene none none none none
1,2-Dibromo-3-chloropropane none none none none
1,2-Dibromoethane none none none none
1,2-Dichlorobenzene none none none none
1,2-Dichloroethane J DL J DL none J DL
1,2-Dichloropropane none none none none
1,3,5-Trimethylbenzene none none none none
1,3-Dichlorobenzene none none none none
1,3-Dichloropropane none none none none
1A-Dichlorobenzene none none none none
2,2-Dichloropropane none none none none
2-Chlorotoluene none none none none
2-Ethyl-1-hexanol UJ LC, TB UJ LC UJ LC UJ LC
4-Chlorotoluene none none none none
4-lsopropyltoluene none none none none
Benzene none none J DL J DL
Bromobenzene none none none none
Bromochloromethane none none none none
Bromodichloromethane none none none none
Bromoform none none none none
Bromomethane none none none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 82608

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (609-01) RP-07 -84 (609-06) RP-07-84 (610-01) RP-07-119 (610-02) RP-07-119
Carbon tetrachloride none none none none
Chlorobenzene none

,
none none none

Chloroethane none none 'none none
Chloroform J DL J DL J DL J DL
Chloromethane J DL J DL none none
cis-1 ,2-Dichloroethene none none none none
cis-1,3-Dichloropropene none none none none
Dibromochloromethane none none none none
Dibromomethane none none none none
Dichlorodifluoromethane none none none none
Ethylbenzene none J DL none none
Hexachlorobutadiene U MB, TB U MB,TB U MB, TB U MB, TB
Isobutylalcohol R RF R RF R RF R RF
Isopropylbenzene J DL J DL none none
m,p-Xylene J DL J DL J DL J DL
Methylene chloride none none none none
Methyl-t-Butyl Ether (MTBE) none none none none
Naphthalene U MB, TB U MB, TB U MS, TB U MB, TB
n-Butylbenzene none none none none

n-Propylbenzene none none none none
o-Xylene J DL J DL J DL J DL
sec-Butylbenzene none none none none
Styrene none none none none
tert-Butylbenzene none none none none
Tetrachloroethene J DL J DL J DL J DL
Toluene J DL J DL J DL J DL
trans-1,2-Dichloroethene none none none none
trans-1,3-Dichloropropene none none none none
Trichloroethene none none none none
Trichlorofluoromethane none none none none
Vinyl chloride none none J DL J DL
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (611-01) RP-07-30 (612-01) RP·01·31 (613-01) RP·01·51 (614·01) RP-01-65
1,1,1,2-Tetrachloroethane none none none none
1,1,1-Trichloroethane none none none none
1,1,2,2-Tetrachloroethane none none none none
1,1,2-Trichloroethane none none none none
1,1-Dichloroethane UJ LC UJ LC UJ LC UJ LC
'l.t-Dicnloroethene none none none none
1,1-Dichloropropene r:Jone none none none
1,2,3-Trichlorobenzene U MB, TB none U MB, TB UJ MB, TB, LS
1,2,3-Trichloropropane none none none UJ LS
1,2A-Trichlorobenzene U TB none none J LS,DL
1,2,4-Trimethylbenzene none none none UJ LS
1,2-Dibromo-3-chloropropane none none none UJ LS
1,2-Dibromoethane none none none none
1,2-Dichlorobenzene U MB, TB U MB, TB none none
1,2-Dichloroethane none r:Jone J Ok J DL
1,2-Dichloropropane none none none none
1,3,5-Trimethylbenzer:Je none none none UJ LS
1,3-Dichlorobenzene r:Jone none none J LS
1,3-Dichloropropane none none none none
1A-Dichlorobenzene none none none none
2,2-Dichloropropane none UJ LC UJ LC UJ LC
2-Chlorotoluene r:Jone none none UJ LS
2-Ethyl-1-hexanol U TB UJ LC UJ LC J LC, LS, DL
4-Chlorotoluene r:Jone none none UJ LS
4-lsopropyltoluene r:Jone none none UJ LS
Benzene none none J DL none
Bromobenzene none none none UJ LS
Bromochloromethane none none none none
Bromodichloromethane none none none none
Bromoform none none none UJ LS
Bromomethane none UJ LC none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (611-01) RP-07-30 (612-01) RP-01-31 (613-01) RP-01-51 (614-01) RP-01·65
Carbon tetrachloride none none none none
Chlorobenzene none none none none
Chloroethane none none none none
Chloroform none none J DL J DL
Chloromethane none none none none
cis-1,2-Dichloroethene none none none none
cis-1,3-Dichloropropene none none none none
Dibromochloromethane none none nOr;'le none
Dibromomethane none none none none
Dichlorodifluoromethane none none none none
Ethylbenzene none none none none
Hexachlorobutadiene U TB U MB, TB none UJ LS
Isobutylalcohol R RF R RF R RF R RF
Isopropylbenzene none none J DL J LS, DL
m,p-Xylene none none none J DL
Methylene chloride none none none none
Methyl-t-Butyl Ether (MTBE) none none none none
Naphthalene U MB, TB none none UJ LS
n-Butylbenzene J DL none none UJ LS
n-Propylbenzene none none none UJ LS
o-Xylene J DL none none nOr;'le

sec-Butylbenzene none none none UJ LS
Styrene none none none none
tert-Butylbenzene none none none UJ LS
Tetrachloroethene none none none J DL
Toluene J DL none J DL J DL
trans-1 ,2-Dich loroethene none none J DL none
trans-1,3-Dichloropropene none none none none
Trichloroethene none none none none
Trichlorofluoromethane none none none none
Vinyl chloride none none none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (615-01) RP-06-30 (616-01) RP-06-87 (619-01) W-03-S (620-01) W-03-1
1,1,1,2-Tetrachloroethane none none none none
1,1,1-Trichloroethane none none none none
1,1,2,2-Tetrachloroethane none none none none
1,1,2-Trichloroethane none none none none
1,1-Dichloroethane none none none none
1,1-Dichloroethene none J DL none none
1,1-Dichloropropene none none none none
1,2,3-Trichlorobenzene none none none none
1,2,3-Trichloropropane none none none none
1,2,4-Trichlorobenzene none none none none
1,2,4-Trimethylbenzene J DL none none none
1,2-Dibromo-3-chloropropane none none none none
1,2-Dibromoethane none none none none
1,2-Dichlorobenzene J DL none J DL none
1,2-Dichloroethane none none none none
1,2-Dichloropropane none none none none
1,3,5-Trimethylbenzene none none none none
1,3-Dichlorobenzene J DL J DL none J DL
1,3-Dichloropropane none none none none
1,4-Dichlorobenzene none none none J DL
2,2-Dichloropropane none none none none
2-Chlorotoluene none none none none
2-Ethyl-1-hexanol UJ LC UJ LC UJ LC UJ LC
4-Chlorotoluene none none none none
4-lsopropyltoluene none none none none
Benzene none J DL none none
Bromobenzene none none none none
Bromochloromethane none none none none
Bromodichloromethane none none none none
Bromoform none none none none
Bromomethane none none none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP • Portland Site

Analyte (615-01) RP-06-30 (616-01) RP-06-87 (619-01) W-03-S (620-01) W-03-1
Carbon tetrachloride none none none none
Chlorobenzene none none J DL J DL
Chloroethane none none nonE;! none
Chloroform none none none none
Chloromethane. J DL J DL J DL none
cis-1,2-Dichloroethene none J DL none none
cis-1,3-Dichloropropene none none none none
Dibromochloromethane none none none none
Dibromomethane none none none none
Dichlorodifluoromethane none none none none
Ethylbenzene none none none none
Hexachlorobutadiene none none none none
Isobutylalcohol none none none none
Isopropylbenzene none none none none
m,p-Xylene none none none J DL
Methylene chloride none none none none
Methyl-t-Butyl Ether(MTBE) none none none none
Naphthalene J DL none none none
n-Butylbenzene none none none none
n-Propylbenzene none none none none
o-Xylene none none none none
sec-Butylbenzene none none none none
Styrene none none none none
tert-Butylbenzene none none none none
Tetrach loroethene none none none none
Toluene none none none none
trans-t.z-Dichtoroethene none none none none
trans-1,3-Dichloropropene none none none none
Trichloroethene none none none none
Trichlorofluoromethane none none none none
Vinyl chloride none J DL none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (621-01) W-03-D (622-01) W-04-S (623-01) W-04-1 (624-01) W-04-89
1,1,1,2-Tetrachloroethane none none none none
1,1,1-Trichloroethane none none none none
1,1,2,2-Tetrachloroethane none none none none
1,1,2-Trichloroethane none none none none
1,1-Dichloroethane none UJ LC UJ LC UJ LC
1,1-Dichloroethene none none none none
1,1-Dichloropropene none none none none
1,2,3-Trichlorobenzene none none none none
1,2,3-Trichloropropane none none none none
1,2,4-Trichlorobenzene none none none none
1,2,4-Trimethylbenzene none none none none
1,2-Dibromo-3-chloropropane none none none none
1,2-Dibromoethane none none none none
1,2-Dichlorobenzene J DL none J DL none
1,2-Dichloroethane none none none none
1,2-Dichloropropane none none none none
1,3,5-Trimethylbenzene none none ,none none
1,3-Dichlorobenzene none U MB U MB none
1,3-Dichloropropane none none none none
1,4-Dichlorobenzene none none none none
2,2-Dichloropropane none none none none
2-Chlorotoluene none none none none
2-Ethyl-1-hexanol UJ LC UJ LC UJ LC UJ LC
4-Chlorotoluene none none none none
4-lsopropyltoluene none none none none
Benzene none J DL none none
Bromobenzene none none none none
Bromochloromethane none none none none
Bromodichloromethane none none none none
Bromoform none none none none
Bromomethane none none none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (621-01) W-03-D (622-01) W-04-S (623-01) W-04-1 (624-01) W-04-89
Carbon tetrachloride none none none none
Chlorobenzene none J DL none none
Chloroethane none none none none
Chloroform none none none none
Chloromethane none none J DL none
cis-1,2-Dichloroethene none none none none
cis-1,3-Dichloropropene none none none none
Dibromochloromethane none none nOfle none
Dibromomethane none none none none
Dichlorodifluoromethane none none none none
[thylbenzene none J DL none J DL
Hexachlorobutadiene none none none none
Isobutylalcohol none none none none
lsopropylbenzene nOfle none none none
m,p-Xylene none J DL none J DL
Methylene chloride none none none none
Methyl-t-Butyl Ether (MTB[) none none flone none
Naphthalene none UJ LC,TB UJ LC,TB UJ LC
n-Butylbenzene nOfle none none flone

n-Propylbenzene none none none ITIOfle
o-Xylene nOlTle J DL none none
sec-Butylbenzene none none none none
Styrene none none none none
tert-Butylbenzene none none none none
Tetrachloroethene none none none none
Toluene none none none none
trans-1,2-Dichloroethene none lTIone none none
trans-1,3-Dichloropropene none none none none
Trichloroethene none none none none
Trichlorofluoromethane none none none none
Vinyl chloride none none none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (625-01) W-11-S (626-01) W-11-1 (627-01) W-11-D (628-01) W-11-B
1,1,1,2-Tetrachloroethane none none none none
1,1,1-Trichloroethane none none none none
1,1,2,2-Tetrachloroethane none none none none
1,1,2-Trichloroethane none none none none
1,1-Dichloroethane J DL UJ LC UJ LC none
1,1-Dichloroethene none none none J DL
1,1-Dichloropropene none none none none
1,2,3-Trichlorobenzene UJ LC, TB none none none
1,2,3-Trichloropropane none none none none
1,2,4-Trichlorobenzene U MB none U MB none
1,2,4-Trimethylbenzene J DL J DL none none
1,2-Dibromo-3-chloropropane none none none none
1,2-Dibromoethane none none none none
1,2-Dichlorobenzene J DL none none none
1,2-Dichloroethane none none none J DL
1,2-Dichloropropane none none none none
1,3,5-Trimethylbenzene J DL none none none
1,3-Dichlorobenzene U MB none none none
1,3-Dichloropropane none none none none
1,4-Dichlorobenzene none none none none
2,2-Dichloropropane none none none none
2-Chlorotoluene none none none none
2-Ethyl-1-hexanol none UJ LC UJ LC none
4-Chlorotoluene none none none none
4-lsopropyltoluene J DL none none none
Benzene J DL none J DL none
Bromobenzene none none none none
Bromochloromethane none none none none
Bromodichloromethane none none none none
Bromoform none none none none
Bromomethane none none none none
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Winter2006 Groundwater Monitoring Event
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (625-01) W-11-S (626-01) W-11-1 (627-01) W-11-D (628-01) W-11-B
Carbon tetrachloride none none none none
Chlorobenzene none none none none
Chloroethane none none none none
Chloroform nOl:1e none none none
Chloromethane none none none none
cis-1,2-Dichloroethene none none J DL none
cis-1,3-Dichloropropene none 1:10ne none none
Dibromochloromethane none nOl:1e none none
Dibromomethane none none none none
Dichlorodifluoromethane none none none none
Ethylbenzene U TB U TB U TB UTB
Hexachlorobutadiene J DL none none none
Isobutylalcohol none none none 1:10ne
Isopropylbenzene J DL none J DL nOl:1e
m,p-Xylene J DL none J DL none
Methylene chloride nOl:1e none none none
Methyl-t-Butyl Ether (MTBE) none none none none
Naphthalene J DL UJ LC UJ LC none
n-Butylbenzene none none none none
n-Propylbenzene J DL none none none

a-Xylene J DL J DL J DL none
sec-Butylbenzene none none none none

Styrene none none none none

tert-Butylbenzene J DL none none non~

Tetrachloroethene none none none none
Toluene J DL none none J DL
trans-1,2-Dichloroethene none none J DL J DL
trans-1,3-Dichloropropene none none none none
Trichloroethene none none J DL J DL
Trichlorofluoromethane none none none none
Vinyl chloride none none J DL 1:10ne
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 82608

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (629-01) W-12-S (630-01) W-12-1 (631-01) W-12-D (635-01) AL6-96
1,1,1,2-Tetrachloroethane none UJ AB none none
1,1,1-Trichloroethane none UJ AB none none
1,1,2,2-Tetrachloroethane none UJ AB none none
1,1,2-Trichloroethane none UJ AB none none
1,1-Dichloroethane none UJ AB none none
1,1-Dichloroethene none UJ AB none none
1,1-Dichloropropene none UJ AB none none
1,2,3-Trichlorobenzene none UJ AB none none
1,2,3-Trichloropropane none UJ AB none none
1,2,4-Trichlorobenzene U TB, RB UJ AB none J DL
1,2,4-Trimethylbenzene none UJ AB none none
1,2-Dibromo-3-chloropropane none UJ AB none none
1,2-Dibromoethane none UJ AB none none
1,2-Dichlorobenzene none JAB, DL none none
1,2-Dichloroethane none UJ AB none none
1,2-Dichloropropane none UJ AB none none
1,3,5-Trimethylbenzene J DL UJ AB none none
1,3-Dichlorobenzene J DL UJ AB J DL none
1,3-Dichloropropane none UJ AB none none
1A-Dichlorobenzene none UJ AB none none
2,2-Dichloropropane none UJ AB none none
2-Chlorotoluene none UJ AB none none
2-Ethyl-1-hexanol none JAB, DL none UJ CH, TB, HL, DL
4-Chlorotoluene none UJ AB none none
4-lsopropyltoluene U RB UJ AB none none
Benzene none JAB,DL none J DL
Bromobenzene none UJ AB none none
Bromochloromethane none UJ AB none none
Bromodichloromethane none UJ AB none none
Bromoform none UJ AB none none
Bromomethane none UJ AB none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP • Portland Site

Analyte (629-01) W-12·S (630-01) W-12-1 (631-01) W·12-D (635-01) AL6-96
Carbon tetrachloride none UJ AB none none
Chlorobenzene none UJ AB none none
Chloroethane none UJ AB none none
Chloroform none UJ AS none none
Chloromethane none uJ AB none none
cis-1,2-Dichloroethene none JAB,DL none r;,one
cis-1,3-Dichloropropene none UJ AB none none
Dibromochloromethane none UJ AB none none
Dibromomethane none UJ AB none none
Dichlorodifluoromethane none UJ AB none none
Ethylbenzene J DL UJ AB none J DL
Hexachlcrobutadlene none UJ AB none none
Isobutylalcohoi none UJ AB none none
lsopropylbenzene J DL UJ AS none none
m,p-Xylene none UJ AB, RS U RB none
Methylene chloride r;,one UJ AB none none
Methyl-t-Butyl Ether (MTSE) 1710ne UJ AS none none
Naphthalene U TB UJ AB, TB, RB U TB,RB none
n-Butylbenzene none UJ AB r;,one none
n-Propylbenzene none UJ AS none none
o-Xylene none UJ AB, RB U RB none
sec-Sutylbenzene nor;,e UJ AB none none
Styrene none UJ AS r;,one none
tert-Butylbenzene none UJ AS none none
Tetrach loroethene none UJ AS none none
Toluene J DL UJ AB, RB none J DL
trans-1,2-Dichloroethene r;,one UJ AB none none
trans-1,3-Dichloropropene none UJ AB none none
Trichloroethene J DL UJ AS none none
Trichlorofluoromethane none UJ AB none none
Vinyl chloride nor;,e UJ AB none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (635-02) AL6-96 (636-01) W-09-86 (637-01) W-09-116 (638-01) W-09
1,1,1,2-Tetrachloroethane none none none none
1,1,1-Trichloroethane none none none none
1,1,2,2-Tetrachloroethane none none none none
1,1,2-Trichloroethane none none none none
1,1-Dichloroethane none none none none
1,1-Dichloroethene none J DL J DL none
1,1-Dichloropropene none none none none
1,2,3-Trichlorobenzene none none none none
1,2,3-Trichloropropane none none none none
1,2,4-Trichlorobenzene J DL none none none
1,2,4-Trimethylbenzene none none none J DL
1,2-Dibromo-3-chloropropane none none <- none none
1,2-Dibromoethane none none none none
1,2-Dichlorobenzene none J HT J HT none
1,2-Dichloroethane none none J DL none
1,2-Dichloropropane none none none none
1,3,5-Trimethylbenzene none none none J DL
1,3-Dichlorobenzene none none none none
1,3-Dichloropropane none none none none
1,4-Dichlorobenzene none none none none
2,2-Dichloropropane none none none none
2-Chlorotoluene none none none none
2-Ethyl-1-hexanol none none none none
4-Chlorotoluene none none none none
4-lsopropyltoluene none none none J DL
Benzene J DL J DL none none
Bromobenzene none none n08e none
Bromochloromethane none none none none
Bromodichloromethane none none none none
Bromoform none UJ LC UJ LC UJ LC
Bromomethane none none none none
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TABLE 7
Data Qualifiers for Volatile Organic Compounds by EPA Method 8260B

Winter 2006 Groundwater Mointoring Event
RP - Portland Site

Analyte (635-02) AL6-96 (636-01) W-09-86 (637-01) W-09-116 (638-01) W-09
Carbon tetrachloride none none none none
Chlorobenzene none none none none
Chloroethane none none none none
Chloroform none none .none none
Chloromethane none none none none
cis-1,2-Dichloroethene none J DL J DL none
cis-1,3-Dichloropropene none none none none
Dibromochloromethane none none none none

Dibromomethane none none none none

Dichlorodifluoromethane none none none none

Ethylbenzene none mone none none
Hexachlorobutadiene none none none none
Isobutylalcohol none R RF R RF R RF
Isopropylbenzene none none J DL J DL

m,p-Xylene none none none none
Methylene chloride none none none none
Methyl-t-Butyl Ether (MTBE) none none none none
Naphthalene none none none J DL

n-Butylbenzene none none none none

n-Propylbenzene none none none J DL

o-Xylene nome none none none

sec-Butylbenzene none none none none

Styrene none none none none

tert-Butylbenzene none none none none
Tetrachloroethene none none none none

Toluene none U MB none J DL

trans-1,2-Dichloroethene none none none none

trans-1,3-Dichloropropene none none none none

Trichloroethene none J DL J DL none
Trichlorofluoromethane none none none none

Vinyl chloride none J DL J DL none

1
I,

I
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TABLE 8
Data Qualifiers for Chlorinated Herbicides by EPA Method 8151A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (601-01) WS-11-125 (602-01) WS-11-161 (603-01) WS-12-125 (604-01) WS-12-161 (605-01) RP-11·30 (610-01) RP-07-119
2,4,5-T none none none none none none
2,4,5-TP (Silvex) none none none none none none
2,4-0 none none none none none none
2,4-0B none none none none none none
4-Nitrophenol none none none none none none
Bromoxynil none none none none none none
Oalapon UJ LL UJ LL UJ LL UJ LL UJ LL UJ LL
Oicamba none none none none none none
Oichlorprop none none none none none none
Oinoseb none none none none none none
MCPA none none none none none none
MCPP none none none none none none
Pentachlorophenol none none none none none none

Analyte (636-01) W-09-86 (637-01) W-09-116 (638-01) W-09 (606-01) RP-11-216 (607-01) RP-11-160 (608-01) RP-07 -55
2,4,5-T none none none none none nOl:le
2,4,5-TP (Silvex) none none none none none none
2,4-0 UJ LC UJ LC UJ LC J DL none none
2,4-0B none none none none none none
4-Nitrophenol none none none none none none
Bromoxynil none none none none none none
Oalapon none none none UJ LL UJ LL UJ LL
Oicamba none none none none none none
Oichlorprop J OL none none none none none
Oinoseb none none none none none none
MCPA none none none J DL none none
MCPP none none none none none none
Pentachlorophenol none none none none none none
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TABLE 8
Data Qualifiers for Chlorinated Herbicides by EPA Method 8151A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (610-02) RP-07-119 (611-01) RP-07-30 (612-01) RP-01-31 (613-01) RP-01-51
2,4,5-T UJ LS none none none
2,4,5-TP (Silvex) J LS none none none
2,4-0 J LS,OL none none none
2,4-0B UJ LS none none none
4-Nitrophenol UJ LS none none none
Bromoxynil UJ LS none none none
Oalapon UJ LL, LS UJ LL none none
Oicamba UJ LS none none none
Oichlorprop J LS none none none
Oinoseb UJ LS none UJ LL UJ LL
MCPA UJ LS none none none
MCPP J LS none none none
Pentachlorophenol J LS,OL none none J OL

Analyte (609-01) RP-07·84 (609-06) RP-07·84 (614-01) RP·01-65 (615-01) RP-06-30
2,4,5-T none UJ LS none none
2,4,5-TP (Silvex) none J LS none none
2,4-0 J OL UJ LS none none
2,4-0B none UJ LS none none
4-Nitrophenol none UJ LS none none
Brornoxynil none UJ LS none none
Oalapon UJ LL UJ LL, LS none UJ LL
Oicamba none UJ LS none none
Oichlorprop none J LS none none
Oinoseb none UJ LS UJ LL none
MCPA none UJ LS none none
MCPP none J LS none none
Pentachlorophenol none J LS,OL none none

RP
Winter 2006 Groundwater Monitoring Event
K:11 00001107001107031Phase 43 Groundwater Monitoring\2006 WInter. EventlData ValidationlAttach D-1IW06GWDV 8151A.xlslTable 8

0-61M-10703/Phase 43
August 3, 2006

2 of 4

SCOEPA00013405



TABLE 8
Data Qualifiers for Chlorinated Herbicides by EPA Method 8151A

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Analyte (621-01) W-03·D (622-01) W-04-S (623-01) W-04-1 (624-01) W-04-89
2,4,5-T none none none none
2,4,5-TP (Silvex) none none none none
2,4-0 none none none none
2,4-0B none none none none
4-N itrophenol none none none none
Bromoxynil none UJ LL UJ LL UJ LL
Oalapon UJ LL none none UJ LM
Oicamba none none none none
Oichlorprop none none none none
Oinoseb none none none UJ LM
MCPA none none none none
MCPP none none none none
Pentachlorophenol none none none none

Analyte (616-01) RP-06-87 (619-01) W-03-S (620-01) W-03-1 (621-01) W-11-D
2,4,5-T none none none none
2,4,5-TP (Silvex) none none none none
2,4-0 none none none none
2,4-0B none none none none
4-Nitrophenol none none none none
Bromoxynil .none none none none
Oalapon UJ LL UJ LL UJ LL none
Oicamba none none none none
Oichlorprop none none J OL none
Oinoseb none none none none
MCPA J OL none none none
MCPP none none none none
Pentachlorophenol none none none none
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TABLE 8
Data Qualifiers for Chlorinated Herbicides by EPA Method 8151A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (625-01) W-11-S (626-01) W-11-1 (635-01) AL6-96 (635-02) AL6-96
2,4,5-T none none none none
2,4,5-TP (Silvex) none none none none
2,4-0 none none none none
2,4-0B none none none none
4-Nitrophenol none none none none
Bromoxynil none none none nOl7le
Oalapon none none none none
Oicamba none none none none
Oichlorprop none none none nOl7le
Oinoseb none none none none
MCPA none none none none
MCPP nOr.Je none none none
Pentachlorophenol none none none none

Analyte (628-01) W-11-B (629-01) W-12-S (630~01) W-12-1 (631-01) W·12·D
2,4,5-T none none none none
2,4,5-TP (Silvex) none none none none
2,4-0 none none none none
2,4-0B none none none none
4-Nitrophenol none none none none
Bromoxynil none UJ LM none none
Oalapon none UJ LM none none
Dicamba none none none none
Oichlorprop none none none none
Oinoseb none none none : none
MCPA none none none none
MCPP none none none none
Pentachlorophenol none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (601-01) W5-11-125 (602-01) W5-11-161 (603-01) W5-12-125 . (604-01) W5-12-161 (605-01) RP-11·30
1,2,4-Trichlorobenzene none none none none none
1,2-Dichlorobenzene none none none none none
1,3-Dichlorobenzene none none none none none
1,4-Dichlorobenzene none none none none none
1-Methylnaphthalene none none none none none
2,4,5-Trichlorophenol UJ LS R LS R LS R LS R LS
2,4,6-Trichlorophenol UJ LS R LS R LS R LS R LS
2,4-Dichlorophenol UJ BC, LS R BC, LS R BC, LS R LS R LS
2,4-Dimethylphenol UJ LS R LS R LS R LS R LS
2,4-Dinitrophenol UJ LS R LS R LS R LS R LS
2,4-Dinitrotoluene none none none none none
2,6-Dinitrotoluene none none none none none
2-Chloronapthalene none none none none none
2-Chlorophenol UJ LS R LS R LS R LS R LS
2-Methyl-4,6-dinitrophenol UJ LS R LS R LS R LS R LS
2-Methylnaphthalene none none none none none
2-Methylphenol UJ LS R LS R LS R LS R LS
2-Nitroaniline UJ BC, LC UJ ·BC, LC UJ BC, LC none none
2-Nitrophenol UJ BC, LS R BC, LS R BC, LS R LS R LS
3,3'-Dichlorobenzidine J DL none none none none
3/4-Cresol UJ LS, LL R LS, LL UJ LL R LS R LS
3-Nitroaniline none UJ LC UJ LC UJ BC UJ BC
4-Bromophenylphenyl ether none none none none none
4-Chloro-3-methylphenol UJ LS R LS R LS R LS R LS
4-Chloroaniline UJ LC UJ LC UJ LC none none
4-Chlorophenylphenyl ether none none none none none
4-Nitroaniline none none none none none
4-Nitrophenol UJ LS R LS R LS R LL, LS R LS
Acenaphthene none none J DL none none
Acenaphthylene none none none none none
Anthracene none none J DL none J DL
Benzo(a)anthracene none none none none none
Benzo(a)pyrene none none none none none
Benzo(ghi)perylene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (601-01) WS-11-125 (602-01) WS-11-161 (603-01) WS-12-125 (604-01) WS-12-161 (605-01) RP-11-30
Benzofiuorantlhenes none none none none none
Benzoic acid UJ LC UJ LC UJ LC R LS none
Benzyl alcohol none none none UJ LC none
Bis(2-Chloroethoxy) methane none none none none none
Bis(2-Chloroethyl) ether none none none none none
Bis(2-chloroisopropyl) Ether none none none none . none
Bis(2-Ethylhexyl) pthalate none J DL J DL none none
Butylbenzylphthalate J DL J DL J OL J DL none
Carbazole none none none none none
Chrysene none none none none none
Dibenzo(a,h)anthracene none none none none none
Dibenzofuran J DL none none none none
Diethylphthalate none J DL J DL none none
Dimethylphthalate none none none none none
Di-n-butylphthalate J DL J DL J DL U MB J DL
Di-n-octyl phthalate none none none none none
Fluoranthene none none none none none
Fluorene none none J DL none none
Hexachlorobenzene none none none none none
Hexachlorobutadiene none none none none none
Hexachlorocyclopentadiene none none none none none
Hexachloroethane none none none none none
Indeno(1,2,3-cd)pyrene none none none none none
Isophorone UJ LC UJ LC UJ LC none none
Naphthalene none none none none J DL
Nitrobenzene none none none none none
N-Nitrosodi-n-propyl amine none none none none none
N-Nitrosodiphenylamine none none none none none
Pentachlorophenol UJ BC, LS R BC, LS R BC, LS R LS R LS
Phenanthrene none none none none none
Phenol UJ LS R LS R LS R LL, LS R LS
Pyrene none none none none none

j
,
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (606-01) RP-11-216 (607-01) RP-11-160 (608-01) RP-07-55 (609-01) RP-07-84 (609-06) RP-07-84
1,2,4-Trichlorobenzene none none none none none
1,2-Dichlorobenzene none none none none none
1,3-Dichlorobenzene none none none none none
1,4-Dichlorobenzene none none none none none
1-Methylnaphthalene none none none none none
2,4,5-Trichlorophenol UJ MI UJ LS R LS UJ MI UJ MI
2,4,6-Trichlorophenol UJ MI UJ LS R LS UJ MI UJ MI
2,4-Dichlorophenol UJ MI UJ LS R LS J MI J MI, DL
2,4-Dimethylphenol UJ MI UJ LS R LS UJ MI UJ MI
2,4-Dinitrophenol UJ MI UJ LS R LS UJ MI UJ MI
2,4-Dinitrotoluene none none none none none
2,6-Dinitrotoluene none none none none none
2-Chloronapthalene flone none none none none
2-Chlorophenol UJ MI UJ LS R LS UJ MI UJ MI
2-Methyl-4,6-dinitrophenol UJ MI UJ LS R LS UJ MI UJ MI
2-Methylnaphthalene none none none none none
2-Methylphenol UJ MI UJ LS R LS UJ MI UJ MI
2-Nitroaniline none none none none none
2-Nitrophenol UJ MI UJ LS R LS UJ MI UJ MI
3,3'-Dichlorobenzidine none none none none none
3/4-Cresol UJ MI J LS, DL R LS UJ MI, LL UJ MI, LL
3-Nitroaniline UJ BC UJ BC UJ BC UJ BC UJ BC
4-Bromophenylphenyl ether none none none none none
4-Chloro-3-methylphenol UJ MI UJ LS R LS UJ MI UJ MI
4-Chloroaniline none none none none none
4-Chlorophenylphenyl ether none none none none none
4-Nitroaniline none none none none none
4-Nitrophenol UJ LL, MI UJ LS R LS UJ MI UJ MI
Acenaphthene none none none none none
Acenaphthylene none none none none none
Anthracene none none none none none
Benzo(a)anthracene none none none none none
Benzo(a)pyrene none none none none none
Benzo(ghi)perylene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (606-01) RP-11·216 (607-01) Rp·11·160 (608-01) RP·07-55 (609-01) RP-07 -84 (609-06) RP·07-84
Benzofluorantthenes none none none none none
Benzoic acid UJ MI none none none none
Benzyl alcohol UJ LC none none none none
Bis(2-Chloroethoxy) methane none none none none none
Bis(2-Chloroethyl) ether none none none none none
Bis(2-chloroisopropyl) Ether none none none none none
Bis(2-Ethylhexyl) pthalate none none none none none
Butylbenzylphthalate J DL none none none J DL
Carbazole none none none none none
Chrysene none none none none none
Dibenzo(a,h)anthracene none none none none none
Dibenzofuran none none none none none
Diethylphthalate none none none none none
Dimethylphthalate none none none none none
Di-n-butylphthalate U MB none J DL J DL J DL
Di-n-octyl phthalate none none none none none
Fluoranthene none none none none none
Fluorene none none none none none
Hexachlorobenzene none none none none none
Hexachlorobutadiene none none none none none
Hexachlorocyclopentadiene none none none none none
Hexachloroethane none none none none none
Indeno(1,2,3-cd)pyrene none none none none none
lsophorone none none none none none
Naphthalene none none none none none
Nitrobenzene none none none none none
N-Nitrosodi-n-propyl amine none none none none r:tone
N-Nitrosodiphenylamine none none none none none
Pentachlorophenol UJ MI UJ LS R LS UJ MI UJ MI
Phenanthrene none none none none none
Phenol UJ LL, MI UJ LS R LS UJ MI UJ MI
Pyrene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (610-01) RP-07-119 (610-02) RP-07-119 (611-01) RP-07-30 (612-01) RP-01-31 (613-01) RP-01-51
1,2,4-Trichlorobenzene none none none none none
1,2-Dichlorobenzene none none none none none
1,3-Dichlorobenzene none none none none none
1,4-Dichlorobenzene none none none none none
1-Methylnaphthalene none none none none none
2,4,5-Trichlorophenol UJ LS UJ LS UJ LS UJ LS UJ LS
2,4,6-Trichlorophenol UJ LS UJ LS UJ LS UJ LS UJ LS
2,4-Dichlorophenol J MI, DL J MI, DL UJ LS UJ LS UJ LS
2,4-Dimethylphenol UJ LS UJ LS UJ LS UJ LS UJ LS
2,4-Dinitrophenol UJ LS UJ LS UJ LS UJ LS UJ LS
2,4-Dinitrotoluene none none none none none
2,6-Dinitrotoluene none none none none none
2-Chloronapthalene none none none none none
2-Chlorophenol UJ LS UJ LS UJ LS UJ LS UJ LS
2-Methyl-4,6-dinitrophenol UJ LS UJ LS UJ LS UJ LS UJ LS
2-Methylnaphthalene none none none none none
2-Methylphenol UJ LS UJ LS UJ LS UJ LS UJ LS
2-Nitroaniline none none none none none
2-Nitrophenol UJ LS UJ LS UJ LS UJ LS UJ LS
3,3'-Dichlorobenzidine none none none none none
3/4-Cresol UJ LS, LL UJ LS, LL UJ LS, LL UJ LS UJ LS
3-Nitroaniline UJ BC UJ BC UJ BC UJ BC UJ BC
4-Bromophenylphenyl ether none none none none none
4-Chloro-3-methylphenol UJ LS UJ LS UJ LS UJ LS UJ LS
4-Chloroaniline none none none none none
4-Chlorophenylphenyl ether none none none none none
4-Nitroaniline none none none none none
4-Nitrophenol UJ LS UJ LS UJ LS UJ LS UJ LS
Acenaphthene none none none none none
Acenaphthylene none none none none none
Anthracene none none J DL none none
Benzo(a)anthracene none none none none none
Benzo(a)pyrene none none none none none
Benzo(ghi)perylene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Analyte (610-01) RP-07·119 (610-02) RP-07-119 (611-01) RP-07·30 (612-01) RP-01-31 (613-01) RP·01-51
Benzofluorantthenes none none none none none
Benzoic acid none none none none none
Benzyl alcohol none none none none none
Bis(2-Chloroethoxy) methane none none none none none
Bis(2-Chloroethyl) ether none none none none none
Bis(2-chloroisopropyl) Ether none none none none none
Bis(2-Ethylhexyl) pthalate none none . none none none
Butylbenzylphthalate J DL none J DL none none
Carbazole none none none none none
Chrysene none none none none none
Dibenzo(a,h)anthracene none none none none none
Dibenzofuran none none none none none
Diethylphthalate J DL J DL none none none
Dimethylphthalate none none none none none
Di-n-butylphthalate J DL J DL J DL J DL J DL
Di-n-octyl phthalate none none none none none
Fluoranthene none none none none none
Fluorene none none none none none
Hexachlorobenzene none none none none none
Hexachlorobutadiene none none none none none
Hexachlorocyclopentadiene none none none none none
Hexachloroethane none none none none none
Indeno(1,2,3-cd)pyrene none none none none none
Isophorone none none none none none
Naphthalene none none none none none
Nitrobenzene none none none none none
N-Nitrosodi-n-propyl amine none none none none none
N-Nitrosodiphenylamine none none none none J DL
Pentachlorophenol UJ LS UJ LS UJ LS UJ LS UJ LS
Phenanthrene none none none none none
Phenol UJ LS UJ LS UJ LS UJ LS UJ LS
Pyrene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (614-01) RP-01·65 (615-01) Rp·06·30 (616-01) RP-06-87 (619-01) W-03-S (620-01) W-03-1
1,2,4-Trichlorobenzene none none none none none
1,2-Dichlorobenzene none none none J DL none
1,3-Dichlorobenzene none none none none none
1A-Dichlorobenzene none none none none none
1-Methylnaphthalene none none none none none
2,4,5-Trichlorophenol UJ MI none none none none
204,6-Trichlorophenol UJ MI none none none none
2,4-Dichlorophenol J MI, DL none none J DL none
2A-Dimethylphenol UJ MI none none none none
2A-Dinitrophenol UJ MI none none none none
2,4-Dinitrotoluene none none none none none
2,6"Dinitrotoluene none none none none none
2-Chloronapthalene none none none none none
2-Chlorophenol UJ MI none none none none
2-Methyl-4,6-dinitrophenol UJ MI none none none none
2-Methyln aphthalene none none none none none
2-Methylphenol UJ MI none none none none
2-Nitroaniline none none none none none
2-Nitrophenol UJ MI none none none none
3,3'-Dichlorobenzidine none none none none none
3/4-Cresol UJ MI UJ LL UJ LL UJ LL UJ LL
3-Nitroaniline UJ BC none none none none
4-Bromophenylphenyl ether none none none none none
4-Chloro-3-methylphenol UJ MI none J DL none none
4-Chloroaniline none none none none none
4-Chlorophetlylphenyl ether none none none none none
4-Nitroaniline none none none none none
4-Nitrophenol UJ MI none none none none
Acenaphthene none J DL none none none
Acenaphthylene none none none none none
Anthracene none none none none none
Benzo(a)anthracene none none none none none
Benzo(a)pyrene none none none none none
Benzo(ghi)perylene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (614-01) RP·01-65 (615-01) RP-06-30 (616-01) RP-06-87 (619-01) W-03-S (620-01) W-03-1
Benzofluorantthenes none none none none none
Benzoic acid UJ MI none· none none none
Benzyl alcohol none none none none none
Bis(2-Chloroethoxy) methane none none none none none
Bis(2-Chloroethyl) ether none none none none none
Bis(2-chloroisopropyl) Ether none none none none none
Bis(2-Ethylhexyl) pthalate none none J DL none none
Butylbenzylphthalate J bL J DL none J DL J DL
Carbazole none none none none none
Chrysene none none none none none
Dibenzo(a,h)anthracene none none none none none
Dibenzofuran none none none none none
Diethylphthalate none none none nOr:1e none
Dimethylphthalate none none none none none
Di-n-butylphthalate J DL J DL J DL J DL J bL
Di-n-cetyl phthalate none none none none none
Fluoranthene none none none none none
Fluorene none none none none none
Hexachlorobenzene none none none none none
Hexachlorobutadiene none none none none none
Hexachlorocyclopentadiene none none none none none
Hexachloroethane none none none none none
Indeno(1,2,3-cd)pyrene none none none none none
Isophorone none none none none none
Naphthalene none none none none none
Nitrobenzene none none none none none
N-Nitrosodi-n-propyl amine none none none none none
N-Nitrosodiphenylamine none none none none none
Pentachlorophenol UJ MI none none none none
Phenanthrene none none none none none
Phenol UJ MI none none none none
Pyrene none J DL none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (621-01) W-03-D (622-01) W-04-S (623-01) W-04-1 (624-01) W-04-89 (625-01) W-11-S
1,2,4-Trichlorobenzene none none none none none
1,2-Dichlorobenzene none J DL J DL none none
1,3-Dichlorobenzene none none none none none
1,4"Dichlorobenzene none none none none none
1-Methylnaphthalene none none none none J DL
2,4,5-Trichlorophenol none UJ LS UJ LS UJ LS UJ LS
2,4,6-Trichlorophenol none UJ LS UJ LS UJ LS UJ LS
2,4-Dichlorophenol none UJ LS UJ LS UJ LS UJ LS
2,4-Dimethylphenol none UJ LS UJ LS UJ LS J LS, DL
2,4-Dinitrophenol none UJ LS UJ LS UJ LS UJ LS
2,4-Dinitrotoluene none none none none none
2,6-Dinitrotoluene none none none none none
2-Chloronapthalene none none none none none
2-Chlorophenol none UJ LS UJ LS UJ LS UJ LS
2-Methyl-4,6-dinitrophenol none UJ LS UJ LS UJ LS UJ LS
2-Methylnaphthalene none none none none none
2-Methylphenol none J LS UJ LS UJ LS J LS, DL
2-Nitroaniline none none none none none
2-Nitrophenol none UJ LS UJ LS UJ LS none
3,3'-Dichlorobenzidine none none none none none
3/4-Cresol UJ LL J LS UJ LS UJ LS, MI J LS,DL
3-Nitroaniline none UJ BC UJ BC UJ BC UJ BC
4-Bromophenylphenyl ether none none none none none
4-Chloro-3-methylphenol none UJ LS UJ LS UJ LS UJ LS
4-Chloroaniline none none none none none
4-Chlorophenylphenyl ether none none none none none
4-Nitroaniline none none none none none
4-Nitrophenol none UJ LS UJ LS UJ LS UJ LS
Acenaphthene none none none none none
Acenaphthylene none none J DL none none
Anthracene none none none none none
Benzo(a)anthracene none none none none none
Benzo(a)pyrene none none none none none
Benzo(ghi)perylene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Analyte (621-01) W-03-D (622-01) W-04-S (623-01) W-04-1 (624-01) W-04-89 (625-01) W-11-S
Benzofluorantthenes none none none none none
Benzoic acid none UJ LS UJ LS UJ LS none
Benzyl alcohol none none none none none
Bis(2-Chloroethoxy) methane none none none none none
Bis(2-Chloroethyl) ether none none none none none
Bis(2-chloroisopropyl) Ether none none none none none
Bis(2-Ethylhexyl) pthalate none none none none none
Butylbenzylphthalate none none none none none
Carbazole none none none none none
Chrysene none none none none none
Dibenzo(a,h)anthracene none none none none none
Dibenzofuran none none none none none
Diethylphthalate none none none none none
Dirnethylphthalate none none none none none
Di-n-butylphthalate J DL J DL J DL none J DL
Di-n-octyl phthalate none none none none none
Fluoranthene none none none none none
Fluorene none none none none none
Hexachlorobenzene none none none none none
Hexachlorobutadiene none none none none none
Hexachlorocyclopentadiene none none none none none
Hexachloroethane none none none none none
Indeno(1,2,3-cd)pyrene none none none none none
Isophorone none none none none none
Naphthalene none none none none none
Nitrobenzene none none none none none
N-Nitrosodi-n-propyl amine none none none none none
N-Nitrosodiphenylamine none none none none none
Pentachlorophenol none UJ LS UJ LS UJ LS UJ LS
Phenanthrene none none none none none
Phenol none UJ LS UJ LS UJ LS UJ LS
Pyrene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (626-01) W-11-( (627-01) W-11-D (628-01) W·11-B (629-01) W-12-S (630-01) W-12-1
1,2,4-Trichlorobenzene none none none none none
1,2-Dichlorobenzene none none none none none
1,3-Dichlorobenzene none none none none none
1,4-Dichlorobenzene none none none none none
1-Methylnaphthalene none none none J DL none
2,4,5-Trichlorophenol UJ LS R MI UJ MI J LS,DL R LS
2,4,6-Trichlorophenol UJ LS R MI UJ MI J LS,DL R LS
2,4-Dichlorophenol UJ LS J MI,DL J MI, DL J LS R LS
2,4-Dimethylphenol UJ LS R MI UJ MI J LS,DL R LS
2,4-Dinitrophenol UJ LS R MI UJ MI UJ LS R LS
2,4-Dinitrotoluene none none none none none
2,6-Dinitrotoluene none none none none none
2-Chloronapthalene none none none none none
2-Chlorophenol UJ LS R MI J MI,DL J LS,DL R LS
2-Methyl-4,6-dinitrophenol UJ LS R MI UJ MI UJ LS R LS
2-Methylnaphthalene none none none none none
2-Methylphenol UJ LS R MI UJ MI J LS R LS
2-Nitroaniline none none none none none
2-Nitrophenol UJ LS R MI UJ MI UJ LS R LS
3,3'-Dichlorobenzidine none none none none none
3/4-Cresol UJ LS R MI UJ MI J LS, LL, MI J LS; LL, DL
3-Nitroaniline UJ BC UJ BC UJ BC UJ BC UJ BC
4-Bromophenylphenyl ether none none none none none
4-Chloro-3-methylphenol UJ LS R MI UJ MI UJ LS R LS
4-Chloroaniline none none none none none
4-Chlorophenylphenyl ether none none none none none
4-Nitroaniline none none none none none
4-Nitrophenol UJ LS R MI UJ MI UJ LS R LS
Acenaphthene none none none none none
Acenaphthylene none none none none none
Anthracene none none none none none
Benzo(a)anthracene none none none none none
Benzo(a)pyrene none none none none none
Benzo(ghi)perylene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (626-01) W·11-1 (627-01) W-11-0 (628-01) W-11-B (629-01) W-12-S (630-01) W-12-1
Benzofluorantthenes none none none none none
Benzoic acid UJ LS R MI UJ MI UJ LS R LS
Benzyl alcohol none none none none none
Bis(2-Chloroethoxy) methane none none none none none
Bis(2-Chloroethyl) ether none none none none none
Bis(2-chloroisopropyl) Ether none none none none none
Bis(2-Ethylhexyl) pthalate none none none J DL none
Butylbenzylphthalate none none none none none
Carbazole none none none none none
Chrysene none none none none none
Dibenzo(a,h)anthracene none none none none none
Dibenzofuran none none none none none
Diethylphthalate none none none none none
Dimethylphthalate none none none none none
Di-n-butylphthalate none J DL none J DL J DL
Di-n-octyl phthalate none none none none none
Fluoranthene none none none J DL none
Fluorene none none none none none
Hexachlorobenzene none none none none none
Hexachlorobutadiene none none none none none
Hexachlorocyclopentadiene none none none none none
Hexachloroethane none none none none none
Indeno(1,2,3-cd)pyrene none none none none none
Isophorone none none none none none
Naphthalene none none J DL none none
Nitrobenzene none none none none none
N-Nitrosodi-n-propyl amine none none none none none
N-Nitrosodiphenylamine none none none none none
Pentachlorophenol UJ LS R MI UJ MI UJ LS R LS
Phenanthrene none none none none none
Phenol UJ LS R MI UJ MI UJ LS R LS
Pyrene none none none J DL none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (631-01) W-12-D (635-01) AL6-96 (635-02) AL6-96 (636-01) W·09-86 (637-01) W-09-116
1,2,4-Trichlorobenzene none J DL J DL none J DL
1,2-Dichlorobenzene none none none none none
1,3-Dichlorobenzene none none none none none
1,4-Dichlorobenzene none none none none none
1-Methylnaphthalene none none none none none
2,4,5-Trichlorophenol UJ LS UJ LS R LS R LS R LS
2,4,6-Trichlorophenol UJ LS UJ LS R LS R LS J LS, DL
2,4-Dichlorophenol UJ LS J LS J LS R LS J LS
2,4-Dimethylphenol UJ LS UJ LS R LS R LS R LS
2,4-Dinitrophenol UJ LS UJ LS R LS R LC, LL, LS R LC, LL, LS
2,4-Dinitrotoluene none none none none none
2,6-Dinitrotoluene none none none none none
2-Chloronapthalene none none none none none
2-Chlorophenol UJ LS UJ LS R LS R LS R LS
2-Methyl-4,6-dinitrophenol UJ LS UJ LS R LS R LC, LL, LS R LC, LL, LS
2-Methylnaphthalene none none none none none
2-Methylphenol UJ LS J LS, DL J LS, DL R LS R LS
2-Nitroaniline none none none none none
2-Nitrophenol UJ LS UJ LS R LS R LS R LS
3,3'-Dichlorobenzidine nOne none none none none
3/4-Cresol UJ LS, LL UJ LS, LL R LS, LL R LL, LS R LL, LS
3-Nitroaniline UJ BC UJ BC UJ BC UJ BC UJ BC
4-Bromophenylphenyl ether none none none none none
4-Chloro-3-methylphenol UJ LS J LS J LS R LS J LS,DL
4-Chloroaniline none none none none none
4-Chlorophenylphenyl ether none none none none none
4-Nitroaniline none none none none none
4-Nitrophenol UJ LS UJ LS R LS R LC, LL, LS R LC, LL, LS
Acenaphthene none none none none none
Acenaphthylene none none none none none
Anthracene none none none none none
Benzo(a)anthracene none none none none none
Benzo(a)pyrene none none none none none
Benzo(ghi)perylene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Analyte (631-01) W·12·D (635-01) AL6·96 (635-02) AL6-96 (636-01) W-09-86 (637-01) W-09-116
Benzofluorantthenes none none none none none
Benzoic acid UJ LS UJ LS R LS R LS R LS
Benzyl alcohol r;Jone none J DL UJ LL UJ LL
Bis(2"Chloroethoxy) methane none none none none none
Bis(2-Chloroethyl) ether none none none none none
Bis(2-chloroisopropyl) Ether none none none none none
Bis(2-Ethylhexyl) pthalate none none none none J DL
Butylbenzylphthalate none none none none none
Carbazole none none none none none
Chrysene none none none none none
Dibenzo(a,h)anthracene none -none none none none
Dibenzofuran none none none none none
Diethylphthalate none none none none none
Dimethylphthalate none none none none none
Di-n-butylphthalate none J DL J DL U HL, MB U HL, MB
Di-n-octyl phthalate none none none none none
Fluoranthene none none none none none
Fluorene none none none none none
Hexachlorobenzene none none none none none
Hexachlorobutadiene none none none none none
Hexachlorocyclopentadiene none none none UJ LC, LL UJ LC, LL
Hexachloroethane none none none none none
Indeno(1,2,3-cd)pyrene none none none none none
Isophorone none none none none none
Naphthalene none J DL J DL none none
Nitrobenzene none none none none none
N-Nitrosodi-n-propyl amine none none none UJ LC UJ LC
N-Nitrosodiphenylamine none none none none none
Pentachlorophenol UJ LS UJ LS R LS R LC, LL, LS R LC, LL, LS
Phenanthrene none none none none none
Phenol UJ LS UJ LS R LS R LL, LS R LL, LS
Pyrene none none none none none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (638-01) W-09.
1,2,4-Trichlorobenzene none
1,2-Dichlorobenzene none
1,3-Dichlorobenzene J DL
1,4-Dichlorobenzene none
1-Methylnaphthalene none
2,4,5-Trichlorophenol UJ LS
2,4,6-Trichlorophenol UJ LS
2,4-Dichlorophenol UJ LS
2,4-Dimethylphenol J LS, DL
2,4-Dinitrophenol UJ LC, LL, LS
2,4-Dinitrotoluene none
2,6-Dinitrotoluene none
2-Chloronapthalene none
2-Chlorophenol UJ LS
2-Methyl-4,6-dinitrophenol UJ LC, LL, LS
2-Methylnaphthalene J DL
2-Methylphenol J LS
2-Nitroaniline none
2-Nitrophenol UJ LS
3,3'"Dichlorobenzidine none
3/4-Cresol UJ LL, LS
3-Nitroaniline UJ BC
4-Bromophenylphenyl ether none
4-Chloro-3-methylphenol UJ LS
4-Chloroaniline none
4-Chlorophenylphenyl ether none
4-Nitroaniline none
4-Nitrophenol UJ LC, LL, LS
Acenaphthene J DL
Acenaphthylene none
Anthracene none
Benzo(a)anthracene none
Benzo(a)pyrene none
Benzo(ghi)perylene none
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Table 9
Data Qualifiers for Semivolatile Organic Compounds by EPA Method 8270C

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (638-01) W-09
Benzofluorantthenes none
Benzoic acid UJ LS
Benzyl alcohol UJ LL
Bis(2-Chloroethoxy) methane none
Bis(2-Chloroethyl) ether none
Bis(2-chloroisopropyl) Ether none
Bis(2-Ethylhexyl) pthalate J DL
Butylbenzylphthalate none
Carbazole none
Chrysene none
Dibenzo(a,h)anthracene none
Dibenzofuran none
Diethylphthalate none
Oimethylphthalate none
Dl-n-butylphthalate U HL, MB
Di-n-octyl phthalate J DL
Fluoranthene none
Fluorene none
Hexachlorobenzene none
Hexachlorobutadiene none
Hexachlorocyclopentadiene UJ LC, LL
Hexachloroethane none
Indeno(1,2,3-cd)pyrene none
Isophorone none
Naphthalene none
Nitrobenzene none
N-Nitrosodi-n-propyl amine UJ LC
N-Nitrosodiphenylamine none
Pentachlorophenol UJ LC, LL, LS
Phenanthrene none
Phenol UJ LL, LS
Pyrene none
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TABLE 10
Data Qualifiers for Organochlorine Pesticides by EPA Method 8081A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (601-01) WS-11-125 (602-01) WS-11-161 (603-01) WS-12-125 (604-01) WS-12-161 (605-01) RP-11-30
4,4'-DDD UJ LS none none N SC none
4,4'-DDE UJ LS none none NJ SC, DL none
4,4'-DDT UJ MS, LS NJ CH, SC none U MS none
Aldrin UJ LS none none none none
alpha-SHC UJ LS UJ LL NJ SC, DL none none
alpha-Chlordane UJ LS none none none none
beta-SHC J LS, DL none none J DL none
delta-SHC UJ LS R LL none none none
Dieldrin UJ LS none none NJ SC, DL none
Endosulfan I UJ LS none none N SC none
Endosulfan II UJ LS NJ SC, DL none none J DL
Endosulfan sulfate UJ LS UJ LL none none none
Endrin UJ MS, LS J DL U MS U MB none
Endrin aldehyde UJ LS none none none none
Endrin Ketone UJ LS none none none none
gamma-SHC (Lindane) NJ LS, SC none none none J DL
gamma-Chlordane UJ LS none none none none
Heptachlor J CH, LS, DL none none none none
Heptachlor epoxide UJ LS none NJ SC, DL none none
Methoxychlor UJ LS none none none none
Toxaphene UJ LS none none none none
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TABLE 10
Data Qualifiers for Organochlorine Pesticides by EPA Method 8081A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (606-01) RP·11-216 (607-01) RP·11-160 (608.01) RP~07-55 (609-01) RP·07-84 (609·06) RP·07-84
4,4'-DDD none none none NJ SC, DL NJ SC, DL
4,4'-DD~ J DL none none NJ SC, DL NJ SC, DL
4,4'-DDT none U MB U MB none NJ CH, SC
Aldrin none none none NJ SC, DL none
alpha-BHC NJ SC,DL none none NJ LL, SC NJ LL, SC
alpha-Chlordane NJ SC,DL none none J DL J DL
beta-BHC none none none none none
delta-BHC none none none NJ LL, SC NJ LL, SC, LC
Dieldrin none none none none none
Endosulfan I none none none none N SC
Endosulfan II none none NJ SC,DL none none
Endosulfan sulfate none none none UJ LL UJ LL
Endrin U MB U MB U MB J DL J DL
Endrin aldehyde none none none none none
Endrin Ketone none none none none none
gamma-BHC (Lindane) none none none none NJ SC,DL
gamma-Chlordane none none none none none
Heptachlor none none none J CH, DL J CH, DL
Heptachlor epoxide none none J DL NJ SC,DL NJ SC,DL
Methoxychlor none none none none none
Toxaphene none none none none none
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TABLE 10
Data Qualifiers for Organochlorine Pesticides by EPA Method 8081A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (610-01) RP-07-119 (610-02) RP-07-119 (611-01) RP-07-30 (612-01) RP-01-31 (613-01) RP-01-51
4,4'-000 none none none none none
4,4'-00E none none J OL none none
4,4'-00T none none NJ CH, SC none J DL
Aldrin none none none none none
alpha-SHC NJ LL, SC, OL NJ LL, SC, OL UJ LL none NJ SC,OL
alpha-Chlordane none J OL none none none
beta-SHC none none J OL none none
delta-SHC NJ LL, SC, OL NJ LL, SC J LL, OL, LC UJ LC UJ LC
Dieldrin none none none none none
Endosulfan I none none none none none
Endosulfan II none none J OL none none
Endosulfan sulfate UJ LL UJ LL UJ LL none none
Endrin none J OL none none NJ SC,OL
Endrin aldehyde none none none none none
Endrin Ketone none none none none J OL
gamma-SHC (Lindane) none none none none none
gamma-Chlordane none none none none none
Heptachlor none none none none NJ SC, OL, CH
Heptachlor epoxide none none none none none
Methoxychlor none none none none none
Toxaphene none none none none none
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TABLE 10
Data Qualifiers for Organochlorine Pesticides by EPA Method 8081A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (614-01) RP-01-65 (615-01) RP-06-30 (616-01) RP-06-87 (619-01) W-03-S (620-01) W-03-1 (621-01) W-03-D
4,4'-DDD none none none none J DL none
4,4'-DDE none none none none none none
4,4'-DDT none U MB none none none U MB
Aldrin none none none none none none
alpha-BHC none none none none J DL none
alpha-Chlordane none none none none none none
beta"BHC none NJ SC none NJ SC none none
delta-BHC UJ LC none none none none none
Dieldrin none none none none NJ SC, DL none
Endosulfan I none none none none none. none
Endosulfan II none NJ SC, DL none none none none
Endosulfan sulfate none none none none none none
Endrin none U MB none none U MB U MB
Endrin aldehyde none none none none none none
Endrin Ketone none J DL none none NJ SC none
gamma-BHC (Lindane) none none none none NJ SC, DL none
gamma-Chlordane none none none none none none
Heptachlor J DL, CH NJ SC none none none J DL
Heptachlor epoxide none none none none none none
Methoxychlor none none none none none none
Toxaphene none none none none none none
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TABLE 10
Data Qualifiers for Organochlorine Pesticides by EPA Method 8081A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (622-01) W-04-S (623-01) W-04-1 (624-01) W-04-89 (625-01) W-11-S (626-01) W-11-1 (627-01) W-11-D
4,4'-DDD NJ HL, SC, DL J HL, DL, LS none UJ LS UJ LS NJ HL, SC
4,4'-DDE NJ SC, DL UJ LS none UJ LS UJ LS . none
4,4'-DDT U MS UJ MS, LS none UJ LS UJ MS, LS J CH
Aldrin none UJ LS none UJ LS UJ LS none
alpha-SHC none UJ LS UJ LM UJ LS UJ LS NJ HL, st
alpha-Chlordane NJ SC, DL UJ LS none UJ LS UJ LS N SC
beta-SHC none UJ LS N SC UJ LS UJ LS none
delta-SHC none NJ HL, LS,SC, DL R LM UJ LS UJ LS none
Dieldrin none UJ LS none UJ LS UJ LS none
Endosulfan I none UJ LS none UJ LS UJ LS none
Endosulfan II NJ HL, SC NJ HL, LS, SC, DL none UJ LS UJ LS none
Endosulfan sulfate none UJ LS UJ LM UJ LS UJ LS none
Endrin J LC J LC, LS UJ LC, MS J LS J LS N SC
Endrin aldehyde none UJ LS none UJ LS UJ LS none
Endrin Ketone none UJ MS, LS UJ MS UJ MS, LS UJ MS, LS none
gamma-SHC (Lindane) none UJ LS none UJ LS UJ LS none
gamma-Chlordane none UJ LS none UJ LS UJ LS none
Heptachlor NJ SC, DL UJ LS none UJ LS UJ LS none
Heptachlor epoxide NJ SC, DL NJ LS, SC, DL none UJ LS UJ LS none
Methoxychlor none UJ LS none UJ LS UJ LS none
Toxaphene none UJ LS none UJ LS UJ LS none
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TABLE 10
Data Qualifiers for Organochlorine Pesticides by EPA Method 8081A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (628-01) W-11-B (629-01) W-12-S (630-01) W-12-1 (631-01) W-12-D (635-01) AL6-96 (635-02) AL6-96
4,4'~DDD none J LS, LM J DL none J HS J HS
4,4'-DDE none NJ LS, SC, DL none none NJ HS,SC,DL none
4,4'-DDT U MB NJ LS,SC,DL none none J HS J HS
Aldrin none UJ LS none none .none NJ CH, HS, SC, DL
alpha-BHC none UJ LS, LS none none NJ CH, HS, SC, DL NJ CH, HS, SC, DL
alpha-Chlordane none NJ LS, MI, SC none none NJ HS, SC NJ HS, SC
beta-BHC none UJ LS none none none none
delta-BHC none UJ LS none none NJ HS, SC, DL none
Dieldrin none UJ LS none none none none
Endosulfan I none UJ LS none none none none
Endosulfan II none UJ LS NJ SC, DL none J HS,DL none
Endosulfan sulfate none UJ LS none none none none
Endrin U MB UJ MB, LS U MB U MB none none
Endrin aldehyde none UJ LS, SC none none none none
Endrin Ketone U MB UJ LS none none NJ HS,SC,DL none
gamma-BHC (Lindane) none UJ LS none none none none
gamma-Chlordane none NJ LS, SC, DL none none none none
Heptachlor none UJ LS none none NJ CH, HS, SC NJ CH, HS, SC
Heptachlor epoxide none UJ LS none none J HS J HS
Methoxychlor none UJ LS none none none none
Toxaphene none UJ LS none none none none
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TABLE 10
Data Qualifiers for Organochlorine Pesticides by EPA Method 8081A

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (636-01) W-09-86 (637-01) W-09-116 (638-01) W-09
4,4'-000 none none J LS
4,4'-DDE none N SC UJ LS
4,4'-DDT none none NJ CH, LS, SC
Aldrin none none UJ LS
alpha-BHC none none tJJ LS
alpha-Chlordane none none NJ LS, SC
beta-BHC none N SC UJ LS
delta-BHC none NJ CH, SC, DL UJ LS
Dieldrin none none UJ LS
Endosulfan I none none UJ LS
Endosulfan II none N SC NJ LS, SC
Endosulfan sulfate none none NJ LS, SC
Endrin J CH, DL NJ CH,SC,DL NJ CH, LS, SC
Endrin aldehyde none none UJ LS
Endrin Ketone none none NJ CH, LS, SC
gamma-BHC (Lindane) none none UJ LS
gamma-Chlordane none NJ LC, SC NJ LS, SC
Heptachlor none N SC J LS
Heptachlor epoxide none none UJ LS
Methoxychlor none none UJ· LS
Toxaphene none none UJ LS
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TABLE 11
Data Qualifiers for Serriivolatile Petroleum Products by NWTPH-Dx

Winter 2006 Groundwater Monitoring Event
RP· Portland Site

Analyte (601-01) WS-11-125 (602-01) WS-11-161 (603-01) WS-12-125 (604-01) WS-12-161
Diesel Range Organics none J DL none J DL
Residual Range Organics U MB U MB U MB none

Analyte (605-01) RP-11-30 (606-01) RP-11-216 (607-01) RP-11-160 (608-01) RP-07-55
Diesel Range Organics J DL none none J DL
Residual Range Organics none none none J DL

Analyte (609-01) RP-07-84 (610-01) RP-07-119 (611-01) RP-07-30 (612-01) RP-01-31
Diesel Range Organics none J DL none none
Residual Range Organics none J DL none none

Analyte (613-01) RP-01-51 (614-01) RP-01-65 (615-01) RP-06-30 (616-01) RP-06-87
Diesel Range Organics none none J DL none
Residual Range Organics J DL J DL J DL none

Analyte (619-01) W-03-S (620-01) W-03-1 (621-01) W~03-D (622-01) W-04-S
Diesel Range Organics J DL none J DL none
Residual Range Organics J DL J DL none J DL

Analyte (623-01) W-04-1 (624-01) W-04-89 (625-01) W-11-S (626-01) W-11-1
Diesel Range Organics J DL none none J DL
Residual Range Organics J DL none J DL none

Analvte (627-01) W-11-D (628-01) W-11-S (629-01) W-12-S (630-01) W-12-1
Diesel Range Organics none none none J DL
Residual Range Organics J DL none none J DL

Analyte (631-01) W-12-D (635-01) AL6-96 (635-02) AL6-96 (636-01) W-09-86
Diesel Range Organics UJ LE none . none J DL
Residual Range Organics UJ LE J DL J DL none

Analyte (637-01) W-09-116 (638-01) W-09
Diesel Range Organics none none
Residual Range Organics J DL none
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TABLE 12
Data Qualifiers for Metals by EPA 600017000 Methods

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

. Analyte (601-01) WS-11-125 (602-01) WS-11-161 (603-01) WS-12-125 (604-01) WS-12-161
Dissolved Aluminum none none J DL J DL
Dissolved Calcium none none none none
Dissolved Iron none none none none
Dissolved Magnesium J LM none none none
Dissolved Manganese none none none none
Dissolved Potassium none none none none
Dissolved Sodium none none none none
Dissolved Zinc none none none none
Dissolved Arsenic none none none J DL
Dissolved Cadmium none none none none
Dissolved Chromium none none none none
Dissolved Copper J DL J DL J DL U MB
Dissolved Lead J DL J DL JDL J DL
Dissolved Nickel none none none J DL
Dissolved Vanadium none J DL none J DL
Dissolved Mercury none none none none

Total Aluminum none none J DL none
Total Calcium none none none none
Total Iron none none none none
Total Magnesium none none none none
Total Manganese none none nO(le none
Total Potassium J HM none none none
Total Sodium none none none none
Total Zinc none none none none
Total Arsenic none none J DL none
Total Cadmium none none none none
Total Chromium none none none none
Total Copper J DL J DL J DL J DL
Total Lead J DL J DL J DL U MB
Total Nickel J DL none none none
Total Vanadium J DL J DL J DL none
Total Mercury none none none none
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TABLE 12
Data Qualifiers for Metals by EPA 6000/7000 Methods

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (605-01) RP-11·30 (606-01) RP-11-216 (601-01) RP-11-160 (608-01) RP-07-55
Dissolved Aluminum J DL J DL none J DL
Dissolved Calcium none none none none
Dissolved Iron none none none none
Dissolved Magnesium none none none none
Dissolved Manganese none none none none
Dissolved Potassium J DL none J DL none
Dissolved Sodium none none none none
Dissolved Zinc none none none J DL
Dissolved Arsenic none J DL none none·
Dissolved Cadmium none none none none
Dissolved Chromium none none none none
Dissolved Copper J DL J DL U MB J DL
Dissolved Lead J DL J DL J DL J DL
Dissolved Nickel none none none none
Dissolved Vanadium none none J DL none
Dissolved Mercury none none none none

Total Aluminum none J DL J DL none
Total Calcium none none none none
Total Iron none none none none
Total Magnesium none none none none
Total Manganese none none none none
Total Potassium none none J DL none
Total Sodium J DL none none none
Total Zinc none none none J DL
Total Arsenic U MB none none none
Total Cadmium none none none none
Total Chromium none none none none
Total Copper none J DL J DL J DL
Total Lead J DL J DL U MB U MB
Total Nickel none none none none
Total Vanadium none J DL J DL none
Total Mercury none none none norre

J
I
I
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TABLE 12
Data Qualifiers for Metals by EPA 6000/7000 Methods

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (609-01) RP-07-84 (609-06) RP-07-84 (610-01) RP-07-119 (610-02) RP-07 -119
Dissolved Aluminum J DL J DL J DL J DL
Dissolved Calcium none none none none
Dissolved Iron none none J DL J DL
Dissolved Magnesium none none none none
Dissolved Manganese none none none none
Dissolved Potassium none none none none
Dissolved Sodium none none none none
Dissolved Zinc none none J DL none
Dissolved Arsenic none none J DL J DL
Dissolved Cadmium J DL none J DL none
Dissolved Chromium none none none none
Dissolved Copper J DL J DL J DL J DL
Dissolved Lead J DL J DL J DL J DL
Dissolved Nickel none none none none
Dissolved Vanadium none none none none
Dissolved Mercury none none none none

Total Aluminum J DL J DL J DL J DL
Total Calcium none none none none
Total Iron none none none none
Total Magnesium none none none none
Total Manganese none none none none
Total Potassium none none none none
Total Sodium none none none none
Total Zinc none none none none
Total Arsenic J DL J DL none none
Total Cadmium none none none none
Total Chromium none none none none
Total Copper none none J DL J DL
Total Lead U MB U MB U MB U MB
Total Nickel none none none none
Total Vanadium J DL J DL J DL J DL
Total Mercury none none none none
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TABLE 12
Data Qualifiers for Metals by EPA 6000/7000 Methods

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (611-01) RP-07-30 (612-01) RP-01-31 (613-01) RP-01-51 (614-01) RP-01-65
Dissolved Aluminum none J DL none J DL
Dissolved Calcium none none none none
Dissolved Iron none none J DL J DL
Dissolved Magnesium none none none none
Dissolved Manganese none none none none
Dissolved Potassium none J DL none none
Dissolved Sodium none none none none
Dissolved Zinc none none none none
Dissolved Arsenic none none none none
Dissolved Cadmium none none J DL J DL
Dissolved Chromium none none none none
Dissolved Copper J DL J DL none none
Dissolved Lead J DL J DL J DL J DL
Dissolved Nickel hone J DL none none
Dissolved Vanadium none none none none
Dissolved Mercury none none

~

none none
Total Aluminum none none none J DL
Total Calcium none none none none
Total Iron none none J DL none
Total Magnesium t:lone none none none
Total Manganese none none none none
Total Potassium none J DL none none
Total Sodium none none none none
Total Zinc none U MB none none
Total Arsenic none none none none
Total Cadmium none none J DL J DL
Total Chromium none none J DL none
Total Copper J DL none none none
Total Lead U MB J DL J DL J DL
Total Nickel none none none none
Total Vanadium J DL none none none
Total Mercury none none none none
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K:11 00001107001107031Phase 43 Groundwater Monitoring\2006 Winter EventlData ValidationlAttach D~1IW06GWDVMetals.xlslTable 12

0~61 M-10703/ Phase43
August 3, 2006

4of9

SCOEPA00013435



TABLE 12
Data Qualifiers for Metals by EPA 6000/7000 Methods

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (615-01) RP-06-30 (616-01) RP-06-87 (619-01) W-03-S (620-01) W-03-1
Dissolved Aluminum none J DL J DL none
Dissolved Calcium none none none none
Dissolved Iron none none none none
Dissolved Magnesium none none none none
Dissolved Manganese none none none none
Dissolved Potassium J DL none none none
Dissolved Sodium none none none none
Dissolved Zinc none none none J DL
Dissolved Arsenic none none none none
Dissolved Cadmium none J DL none none
Dissolved Chromium none none none none
Dissolved Copper J DL none J DL none
Dissolved Lead J DL J DL J DL J DL
Dissolved Nickel J DL none none none
Dissolved Vanadium none none J DL J DL
Dissolved Mercury none none none none

Total Aluminum J DL J DL J DL none
Total Calcium none none none none
Total Iron none none none none
Total Magnesium none none none none
Total Manganese none none none none
Total Potassium J DL none none none
Total Sodium none none none none
Total Zinc U MB U MB UJ MB, DL U MB
Total Arsenic none none none none
Total Cadmium none J DL none none
Total Chromium J DL J DL none none
Total Copper J DL none none none
Total Lead J DL J DL J DL J DL
Total Nickel J DL none none none
Total Vanadium none none J DL none
Total Mercury none none none none
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TABLE 12
Data Qualifiers for Metals by EPA 6000/7000 Methods

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Analyte (621-01) W-03-D (622-01) W-04-S (623-01) W-04-1 (624-01) W-04-89
Dissolved Aluminum J DL none J DL none
Dissolved Calcium none none none none
Dissolved Iron none J DL none none
Dissolved Magnesium none none none none
Dissolved Manganese none none none none
Dissolved Potassium none none none none
Dissolved Sodium none none none none
Dissolved Zinc none none none none
Dissolved Arsenic none none none none
Dissolved Cadmium none J DL J DL none
Dissolved Chromium none none none none
Dissolved Copper J DL J DL none J DL
Dissolved Lead J DL J DL J DL J DL
Dissolved Nickel J DL J DL none none
Dissolved Vanadium J DL none none J DL
Dissolved Mercury none none none none

Total Aluminum J DL J DL J DL J DL
Total Calcium none none none none
Total Iron none J DL none none
Total Magnesium none none none none
Total Manganese none none none none
Total Potassium none none none none
Total Sodium none none none none
Total Zinc U MB U MB· U MB U MB
Total Arsenic none J DL none none
Total Cadmium none J DL none J DL
Total Chromium J DL none J DL none
Total Copper J DL J DL none none
Total Lead J DL none J DL J DL
Total Nickel J DL none none none
Total Vanadium J DL none J DL none
Total Mercury none none none none
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TABLE 12
Data Qualifiers for Metals by EPA 6000/7000 Methods

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (625-01) W-11-S (626-01) W-11-1 (627-01) W-11-D (628-01) W-11-B
Dissolved Aluminum none none J DL J DL

Dissolved Calcium none none .none none
Dissolved Iron none none none none
Dissolved Magnesium none none none none
Dissolved Manganese J DL none none none

Dissolved Potassium none none none none
Dissolved Sodium none none none none
Dissolved Zinc none none 'none none
Dissolved Arsenic none none 'none none
Dissolved Cadmium J DL none none none
Dissolved Chromium J DL none none none
Dissolved Copper J DL J DL none none

Dissolved Lead J DL J DL J DL J DL
Dissolved Nickel none none none none

Dissolved Vanadium none none none J DL
Dissolved Mercury none none none none

Total Aluminum none none none none

Total Calcium none none none none

Total Iron none none none none

Total Magnesium none none none none

Total Manganese none none none none

Total Potassium none none none none
Total Sodium none none none none

Total Zinc none none none none

Total Arsenic none none none J DL

Total Cadmium J DL none none none
Total Chromium none none none none
Total Copper J DL J DL none J DL

Total Lead J DL J DL J DL J DL

Total Nickel none none none none

Total Vanadium none none none J DL
Total Mercury none none none none
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TABLE 12
Data Qualifiers for Metals by EPA 6000/7000 Methods

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Analyte (629-0~) W-12-$ (630-01) W-12-1 (631-01) W-12-D (635-01) AL6-96
Dissolved Aluminum none none none none
Dissolved Calcium none none none none
Dissolved Iron none none none none
Dissolved Magnesium J DL none none none
Dissolved Manganese J DL none none none
Dissolved Potassium none none none none
Dissolved Sodium none none none none
Dissolved Zinc none none none none
Dissolved Arsenic none none none none
Dissolved Cadmium J DL none none none
'Dissolved Chromium J DL none J DL none
Dissolved Copper U RB U RB U RB J DL
Dissolved Lead U RB U RB U RB J DL
Dissolved Nickel none none none none
Dissolved Vanadium none J DL J DL none
Dissolved Mercury none none none none

Total Aluminum none none J DL none
Total Calcium none none none none
Total Iron J DL none none none
Total Magnesium J DL none none none
Total Manganese J DL none none none
Total Potassium none J DL none none
Total Sodium none none none none
Total Zinc none none none none
Total Arsenic none none none none
Total Cadmium J DL none none none
Total Chromium U RB U RB U RB none
Total Copper U RB U RB U RB none
Total Lead J DL U RB J DL J DL
Total Nickel none none none none
Total Vanadium none none J DL J DL
Total Mercury none none none none
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TABLE 12
Data Qualifiers for Metals by EPA 6000/7000 Methods

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte (635-02) AL6-S6 (636-01) W-OS-86 (637-01) W-OS-116 (638-01) WoOS
Dissolved Aluminum none none none J DL
Dissolved Calcium none none none none
Dissolved Iron none' J DL none none
Dissolved Magnesium none none none none
Dissolved Manganese none none none none
Dissolved Potassium none none none J DL
Dissolved Sodium none none none none
Dissolved Zinc none none none none
Dissolved Arsenic none none none none
Dissolved Cadmium none J DL none none
Dissolved Chromium none J DL J DL none
Dissolved Copper J DL J DL J DL none
Dissolved Lead J DL J DL J DL none
Dissolved Nickel none none none none
Dissolved Vanadium none none J DL none
Dissolved Mercury none none none none

Total Aluminum none U MB U MB none
Total Calcium none J HM none none
Total Iron none J DL none none
Total Magnesium none J HM none none
Total Manganese none none none none
Total Potassium none none none J DL
Total Sodium none none none none
Total Zinc none none none J DL
Total Arsenic none none none none
Total Cadmium none J DL J DL none
Total Chromium none none none none
Total Copper none none J DL none
Total Lead J DL J DL J DL none
Total Nickel none none none none
Total Vanadium none J DL none none
Total Mercury none none none none
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TABLE 13
Data Validation Reason Codes

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

AB Headspace in VOA vials. Analytical result may be biased low.
BC Bad calibration curve. Analytical results may be biased.
CH High CCV recovery. Analytical result may be biased high.
DL Value between MDL and RL.
HL High LCS recovery. Analytical result may be biased high.
HM High matrix spike recovery. Analytical result may be biased high.
HS High surrogate recovery. Analytical result may be biased high.
HT Holding time exceeded. Analytical result may be biased low.
LC Low CCV recovery. Analytical result may be biased low.
LE Laboratory error. Analytical result may be biased low.
LL Low LCS recovery. Analytical result may be biased low.
LM Low matrix spike recovery. Analytical result may be biased low.
LS Low surrogate recovery. Analytical result may be biased low.
MB Method blank contamination.
MI Matrix Interference. Analytical result may be biased.
RB Rinsate blank contamination.
RF Relative response factor <0.01.
SC Difference between dual-column results> 40%.
TB Trip blank contamination.
UC Upper calibration level exceeded.

RP 0-61 M-107030/Phase 43

Winter 2006 Groundwater Monitoring Event August 3, 2006
K:11 000011070011 07031Phase 43 GroundwaterMonitoring\2006 Winter EventlData ValidationlAttachD"1IW06GWiDV Samples.xlslTable13 RCodes Page 1 of 1

II

SCOEPA00013441
'11,111 1111'11 111111~ I lit I,i .11 ill I--' - -- rl----------'T'r,.--"'f-rI'1l--.rrT-------



ATTACHMENT 0-2
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Oregon Department of Environmental Quality
RP - Portland Site
Winter 2006 Groundwater Monitoring Event, PCDD/PCDF Results'
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Oregon Department of Environmental Quality
RP - Portland Site
Winter 2006 GroundwaterMonitoring Event, PCDD/PCDF Results

1.0 INTRODUCTION

A total of 37 groundwater samples from the Rhone-Poulenc (RP) Portland Site Winter

2006 Groundwater Monitoring Event were submitted to Severn Trent Laboratories, Inc.

(STL) in Sacramento, California, or Frontier Analytical Laboratory (Frontier) in

EI Dorado Hills, California, for analysis of polychlorinated dioxins (PCDD) and

dibenzofurans (PCDF) using United States Environmental Protection Agency (EPA)

Method 16138. The 37 water samples consisted of 33 primary samples, 3 field

duplicates, and 1 rinsate blank. An aliquot of one of the primary samples was also

submitted to Frontier as an interlaboratory split sample. A list of all samples by sample
location, field sample identification (lD), sample collection date, STL sample ID, and

Frontier sample ID may be found in Table 1.

2.0 DATA VALIDATION METHODOLOGY

Validation of these data followed the EPA Region 10 Standard Operating Procedure

(SOP) for the Validation of PCDD and PCDF Data (EPA, 1996) and the National

Functional Guidelines for Chlorinated Dioxin/Furan Data Review (EPA, 2002), with

reference to EPA Method 16138 (EPA, 1997) and EPA Method 8290 (EPA, 1994), and

exceeded the level of validation specified in the Oregon Department of Environmental

Quality (DEQ)-approved Revised Quality Assurance Project Plan (QAPP) dated

June 13, 2001.

In general, it is important to recognize that no analytical data are guaranteed to be

correct, even if all quality control (QC) audits are passed. Strict QC serves to increase

confidence in data, but any reported value may potentially contain error.

3.0 CHAIN OF CUSTODY AND SAMPLE RECEIPT CONDITION
DOCUMENTATION

3.1 Sample Receipt at STL

Samples were received at STL with acceptable chain of custody (COC)

documentation, intact, and within the EPA-recommended 4 degrees centigrade (0C)

+/- 2°C temperature range, except as described below:

• Samples WS-11-125 (601-01), WS-11-161 (602-01), WS-12-125 (603-01),

WS-12-161 (604-01), RP-11-30 (605-01), RP-11-216 (606-01), RP-11-161

(607-01), RP-07-55 (608-01), RP-01-31 (612-01), RP-01-51 (613-01),

Project No.: 0-61M-1 07030/Phase 43
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Oregon Department of Environmental Quality
RP - Portland Site
Winter2006 Groundwater Monitoring Event, PCDD/PCDF Results

RP~01-65 (614-01), W-11-S (625-01), W-11-1 (626-01), W-11-0 (627-01),
W-11-B (628-01), W-12-S (629-01), W-12,.1 (630-01), W-12-0 (631-01),

Al6-96 (635-01 and 635-02), W-09-86 (636-01), W-09-116 (637-01),
W-09 (638-01), and rinsate blank 628-04 were received at the recorded

temperature of O°C. There is no indication that sample containers were broken
due to the sample freezing and data usability is not adversely affected.

• Samples RP-06-30 (615-01), RP-06-87 (616-01), W-03-30 (619-01), W-03-1
(620-01), W-03-0 (621-01), W-04-S (622-01), W-04-1 (623-01), and W-04-89
(624-01) were received at the recorded temperature of 1°C. One out of two bottles
of sample RP-06~87 (616-01) were received broken. There was sufficient sample
in the second bottle for analysis to proceed and data usability is not adversely
affected.

• According to the sample receipt documentation, two bottles of sample
RP-07-119 (610-02) were received, not one as indicated on the COCo

• According to the sample receipt documentation, the collection time for sample
RP-01-31 (612-01) was listed as 10:46 on the COC and 10:45 on the sample label.
Additionally, one of two bottles of this sample was received broken. There was
sufficient sample in the second bottle for analysis to proceed and data usability is
not adversely affected.

3.2 Sample Receipt at Frontier

Sample W-09-86 (636-05) was received by Frontier at the recorded temperature of
O°C. There is no indication that the sample container was broken due to the sample
freezing and data usability is not adversely affected.

4.0 EPA METHOD 16138

4.1 Holding Times

All samples were extracted within the method-specified holding time of one year from

sample collection until extraction and all extracts were analyzed within the method
specified time of one year from extraction until analysis.

4.2 GC/MS Performance Checks and Initial Calibration

Analysis of PCOO/PCOF in these samples on the primary OB-5 column was conducted
under internal calibration (ICAl) 1613031706105, ICAl 1613010506905, and

L
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Oregon Department of Environmental Quality
RP - Portland Site
Winter 2006 Groundwater Monitoring Event, PCDD/PCDF Results

ICAl1613041806505. 2,3,7,8-TetrachlorodibenzoTuran (TCOF) detections were

confirmed on the 08-225 column under ICAl 08225091505702. Ion abundance

ratios and percent relative standard deviation for all target compounds met EPA

Method 16138 requirements.

4.3 Calibration Verification

All compounds in the calibration verification standards (VER) met method

requirements for percent drift in relative response (%D) and ion abundance ratios.

4.4 Laboratory Blanks

Target analytes were not detected in the laboratory and rinsate blanks associated with

the analysis of these samples, except as described below:

.. Total pentachlorodibenzo-p-dioxin (PeCOO) and octachlorodibenzo-p-dioxin
(OCOO) were detected in the method blank associated with preparation batch

6094464 at concentrations of 7.6 picograms per liter (pg/l) and 23 pg/l,

respectively. AMEC Earth & Environmental, Inc. (AMEC) U qualified the total

PeCOO detection from sample RP-07-119 (610-02) and the OCOO detection from
sample RP-07-30 (611-01) because the concentrations detected in the blank were

more than 20% the concentrations detected in the samples.

.. 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCOO) (3.6 pg/l), total HpCOO

(6.1 pg/l), and OCOO (18 pg/l) were detected in the method blank associated with

preparation batch 6203573. AMEC U qualified the 1,2,3,4,6,7,8-HpCOO, total
HpCOO, and OCOO detections from sample W-12-0 (631-01); the

1,2,3,4,6,7,8-HpCOO and total HpCOO detections from sample W-12-S (629-01);
and the OCOO detection from sample W-12-1 (630-01) because the concentrations

detected in the method blank were more than 20% the concentrations detected in
the samples.

.. OCOO (15 pg/l), 1,2,3,4,6,7,8-hexachlorodibenzofuran (HxCOF) (4.9 pg/l), and
total HxCOF (4.9 pg/l) were detected in the method blank associated with

preparation batch 6109340. AMEC U qualified the OCOO detections from samples

W-09-86 (636-01) and W-09 (638-01) because the concentration detected in the

method blank was more than 20% the concentrations detected in the samples.
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Oregon Department of Environmental Quality
RP - Portland Site
Winter 2006 Groundwater Monitoring Event, PCDD/PCDF Results

4.5 Rinsate Blank

1,2,3,4,6,7,8-HpCDD (12. pg/L), total HpCDD (20 pg/L), OCDD (85 pg/L), total

heptachlorodibenzofuran (HpCDF)(3.2 pg/L), and octachlorodibenzofuran (OCDF)

(6.2 pg/L) were detected in rinsate blank 628-04. AMEC U qualified the detected total

HpCDF and OCDF detections in sample W-12-D (631-01) because the concentrations

detected in the rinsate blank were more than 20% the concentrations detected in the

sample.

4.6 Recovery of C-13 Labeled Isotope Dilution Standards Used as
Internal Standards

EPA Method 16138 uses an isotope dilution procedure for calculation of analyte

concentrations. A total of 18 carbon or chlorine labeled PCDD and PCDF isomers are

added to the sample or extract to monitor different aspects of the procedure. Of the

18 labeled isomers added, 15 are used as internal standards (IS) for calculation of

analytical results. IS recovery problems affect all analytical results that are calculated
using the affected IS, and not just the corresponding nonlabeled isomer.

Qualification of data based on IS results can seem counterintuitive in that low IS

recovery implies a possible high bias in the calculated result, and high IS recovery can

imply a possible low bias. The reason for this lies in the fact that low recovery implies

lower than expected area counts for the IS, and high recovery implies higher than

expected area counts. 8ecause the area of the IS appears in the denominator of the

equation for calculation of results using the IS technique, low IS area counts lead to

high results for any calculation based on that IS, and high IS area counts lead to low

results for any calculation based on that IS.

.Recovery and performance of carbon labeled isotope dilution standards used as IS in

all field and QC samples were within method-specified limits.

4.7 Instrument Recovery Internal Standards

The instrument recovery standards 13C12-1 ,2,3,4-tetrachlorodibenzo-p-dioxin (TCDD)

(D8-5 and D8-225 analyses) and 13C12-1 ,2,3,7,8,9-HxCDD (D8-5 analysis only) are

added to sample extracts and standards before injection into the gas
chromatography/mass spectrometry (GC/MS). The instrument recovery standards are

used to determine the recovery efficiency of the extraction and cleanup procedures, to
determine if the GC/MS sensitivity and response are stable during the analytical run,

- .. -I
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Oregon Department of Environmental Quality
RP - Portland Site .
Winter2006 Groundwater Monitoring Event, PCDD/PCDF Results

and to determine if the same amount of extract was injected into the GC/MS (EPA,
1996). The 13C12-1 ,2,3,4-TCDD recovery standard is used to calculate recoveries of

the TCDD, TCDF, PeCDD, and pentachlorodibenzofuran (PeCDF). The
13C12-1,2,3,7,8,9-HxCDD recovery standard is used to calculate recoveries of the

HxCDD, HxCDF, HpCDD, HpCDF, OCDD, and OCDF IS.

Recovery of the sums of the instrument recovery standards in all field and QC samples

were within method requirements of 25 to 400% of initial area counts.

4.8 Ongoing Precision and Recovery Samples

STL extracted and analyzed a minimum of one ongoing precision and recovery sample

(aPR) with each extraction batch. This equates to a total of 9 OPR results for
33 primary samples, or approximately 27%, which exceeds the rate of 5% specified in

the DEQ-approved QAPP. Recovery and precision in aPR samples associated with

this project were acceptable.

4.9 Surrogate Recovery

Because STL includes additional labeled isomers beyond those used as IS in the

spiking solution added to samples, the additional isomers can be used in a manner
analogous to surrogate compounds in order to monitor extraction and cleanup

efficiency. Qualification of data based on recovery of these isomers is more
straightforward than qualification based on IS. When recovery of one of these isomers

falls outside acceptance limits, only the result from the corresponding nonlabeled
isomer is qualified. No data are qualified based on recovery of the 37CI4-2,3,7,8-TCDD

cleanup standard unless recoveries of other labeled compounds are also outside
acceptance limits.

4.10 Matrix Spikes

Matrix spikes (MS) are not required QC for EPA Method 1613B. In order to evaluate
MS recoveries, AMEC compared them against method-specified aPR acceptance
limits.

STL performed MS on samples W-04-89 (624-01) and W-12-S (629-01). All analyte

recoveries were within acceptance limits.
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Oregon Department of Environmental Quality
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Winter 2006 Groundwater Monitoring Event, PCDD/PCDF Results

4.11 Data Reporting

STL J qualified data when the individual congener concentration was less than the

instrument's lowest calibration level. All of STL's J qualifiers are appropriate and
should be applied to the final data.

STL did not apply J qualifiers to the total homolog results. AMEC J qualified all total

homolog results less than the reported sample-specific detection limit.

AMEC N qualified 2,3,7,8-TCDF results from samples RP-11-30 (605-01) and AL6-96

(635-01) because STL did not confirm the detections on a 08-225 column. The
detection should be considered presumptive.

STL did not report the detected total HpCOD result from sample RP-11-30 (605-01).

The concentration should be 38 pg/L, not nondetected (NO) at a concentration of

20 pg/L.

5.0 FIELD DUPLICATES

Samples RP-07-84 (609-01 and 609-06), RP-07-119 (610-01 and 610-02), and AL6-96
(635-01 and 635-02) were collected in duplicate. Target analytes were not detected in

either the primary samples or in the field duplicates of RP-07-84 and RP-07-119.

2,3,7,8-TCDF and total TCDF were detected in the primary AL6-96 sample (635-01) at

concentrations of 2.3 pg/L and 19 pg/L, respectively. Total TCDD was detected in the

duplicate AL6-96 sample (635-02) at a concentration of 2.5 pg/L. Individual congeners

were not detected in either sample at concentrations greater than the reporting limit
and data usability is not adversely affected.

6.0 INTERLABORATORY SPLIT SAMPLE

Sample W-09-86 (636-01 and 636-05) was submitted to both STL and Frontier for

analysis. The sample was labeled blindly, so that the primary laboratory (i.e., STL)

was not aware which sample was also submitted to the QC laboratory (i.e., Frontier).

Primary samples were coded with -01 appended to the blind sample ID, and split

samples were coded with -05 appended to the blind sample ID. Target analytes were
not detected in either the primary sample or in the interlaboratory split sample.
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Oregon Department of Environmental Quality
RP - Portland Site
Winter 2006 Groundwater Monitoring Event, PCDD/PCDF Results

7.0 SUMMARY

PCDD/PCDF data generated for the Winter 2006 Groundwater Monitoring Event are of
acceptable quality and are usable with the addition of the qualifiers listed in Table 2.
Most data were qualified because of analyte detections in the method blanks or
analyte detections below the instrument's lowest calibration level. No data were

rejected based on analytical issues.
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Oregon Department of Environmental Quality
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Winter 2006 Groundwater Monitoring Event, PCDD/PCDF Results

LIMITATIONS

This report was prepared exclusively for SLLI by AMEC Earth & Environmental, Inc.

(AMEC). The quality of information, conclusions, and estimates contained herein is

consistent with the level of effort involved in AMECservices and based on:

i) information available at the time of preparation, ii) data supplied by outside sources,

and iii) the assumptions, conditions, and qualifications set forth in this report. This

Data Validation Report for the Winter 2006 Groundwater Sampling Event,

PCDD/PCDF Results is intended to be used by SLLI for the RP - Portland Site, 6200

N.W. St. Helens Road, Portland, Oregon only, subject to the terms and conditions of
its contract with AMEC. Any other use of, or reliance on, this report by any third party

is at that party's sole risk.
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TABLE 1
Field Samples Submitted to Severn Trent Laboratories and Frontier Analytical Laboratory

with Corresponding Laboratory IDs
Winter 2006 Groundwater Monitoring Event

RP - Portland Site

Sample Field Sample Sample
STL Sample 10

STL Frontier Sample
Notes

Location 10 Date Batch 10 10
.

WS-11-125 601-01 03/20/2006 G6C250183-001 6090301 -
WS-11-161 602-01 03/20/2006 G6C250183-002 -

WS-12-125 603-01 03/20/2006 G6C250183-003 -

WS-12-161 604-01 03/21/2006 G6C250181-001 -
RP-11-30 605-01 03/21/2006 G6C250181-002 -
RP-11-216 606-01 03/21/2006 G6C250181-003 -

RP-11-161 607-01 03/22/2006 G6C2520179-001 -

RP-07-55 608-01 03/22/2006 G6C2520179-002 -
RP~07c84 609-01 03/23/2006 G6C280165-001 6094464 -
RP-07-84 609-06 03/23/2006 G6C280165-002 - Field duplicate

RP-07-119 610-01 03/23/2006 G6C280165-003 -

RP-07-119 610-02 03/23/2006 G6C280165-004 - Field duplicate
RP-07-30 611-01 03/23/2006 G6C280165-005 -
RP-01-31 612-01 03/24/2006 G6C300233-001 6096542 -
RP-01-51 613-01 03/24/2006 G6C300233~002 -
RP-01-65 614-01 03/24/2006 G6C300233-003 -
RP-06-30 615-01 03/27/2006 G6C300224-001 -
RP-06-87 616-01 03/27/2006 G6C300224-002 -
W-03-30 619-01 03/27/2006 G6C300224-003 -
W-03-1 620-01 03/27/2006 G6C300224-004 -
W-03-D 621~01 03/27/2006 G6C300224-005 -
W-04-S 622-01 03/28/2006 G6C310253-001 6101387 -
W-04-1 623-01 03/28/2006 G6C31 0253-002 -
W-04-89 624-01 03/28/2006 G6C31 0253-003 -
W-11-S 625-01 03/29/2006 G6 D040291-001 -
W-11-1 626-01 03/29/2006 G6D040291-002 -
W-11-D 627-01 03/29/2006 G6D040291-003 -
W-11-B 628~01 03/29/2006 G6 D040291-004 -
Rinsate Blank 628-04 03/30/2006 G6D050278-001 6103573 - Rinsate blank
W-12-S 629-01 03/30/2006 G6D050278-002 -
W-12-1 630-01 03/30/2006 G6D050278-003 -
W-12-D 631-01 03/30/2006 G6D050278-004 -
AL6-96 635-01 03/31/2006 G6D050289-001 -
AL6-96 635-02 03/31/2006 G6D050289-002 - Field duplicate
W-09-86 636-01 04/03/2006 G6D070215-001 6109340 -
W-09-116 637-01 04/03/2006 G6D070215-002 -
W-09 638-01 04/03/2006 G6D070215-003 -
W-09-86 636-05 04/03/2006 - - 3799-001-SA Interlaboratory split

0-61M-107030/Phase 43
August 3, 2006
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TABLE 2
Summary of Data Qualifiers for PCDD/PCDF Congeners

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte WS-11-125 WS-11-161 WS-12-125 WS-12-161 RP-11-30 RP-11-216
601-01 602-01 603-01 604-01 605-01 606-01

2,3,7,8-TCDD none none none none none none
1,2,3,7,8-PeCDD none none none none none none
1,2,3,4,7,8-HxCDD none none none none none none
1,2,3,6,7,8-HxCDD none none none none none none
1,2,3,7,8,9-HxCDD none none none none none none
1,2,3,4,6,7,8-HpCDD J-DL none none none none none
OCDD none none none none none none
2,3,7,8-TCDF none none none none NJ-SC/DL none
1,2,3,7,8-PeCDF none none none none none none
2,3,4,7,8-PeCDF nOl'le none none none none none
1,2,3,4,7,8-HxCDF none none none none J-DL none
1,2,3,6,7,8-HxCDF none none none none none none
1,2,3,7,8,9-HxCDF none none none none none none
2,3,4,6,7,8-HxCDF none none none none none none
1,2,3,4,6,7,8-HpCDF none none none none J-DL none
1,2,3,4,7,8,9-HpCDF none none none ·none none none
OCDF none none none none J-DL none
Total TCDD none none none none none none
Total PeCDD none none none none none none
Total HxCDD none none none none none none
Total HpCDD none none none none 38 none
Total TCDF none none none none J-DL none
Total PeCDF none none none none none none
Total HxCDF none none none none J-DL none
Total HpCDF J-DL none none none J-DL none

RP
Winter 06 Groundwater Monitortnq Event, PCDD/PCDF
K:\10000\10700\1 0703\Phase 43 Groundwater Monitoring\2006 Winter Event\Data Validation\Attach D-2\Winter 06 GW Dioxins.xls
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TABLE 2
Summary of Data Qualifiers for PCDD/PCDF Congeners

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte RP-11-161 RP-07-55 RP-07-84 RP-07-84 RP-07-119 RP-07-119
607-01 608-01 609-01 609-06 610-01 610-02

2,3,7,8-TCDD none none none none none none
1,2,3,7,8-PeCDD none none none none none none
1,2,3,4,7,8-HxCDD none none none none none none
1,2,3,6,7,8-HxCDD none none none none none none
1,2,3,7,8,9-HxCDD none none none none none none
1,2,3,4,6,7,8-HpCDD none none none none none none
OCDD J-DL none none none none none
2,3,7,8-TCDF none none none none none none
1,2,3,7,8-PeCDF none none none none none none
2,3,4,7,8-PeCDF none none none none none none
1,2,3,4,7,8-HxCDF none none none none none none
1,2,3,6,7,8-HxCDF none none none none none none
1,2,3,7,8,9-HxCDF none none none none none none
2,3,4,6,7,8-HxCDF none none none none none none
1,2,3,4,6,7,8-HpCDF none none none none none none
1,2,3,4,7,8,9-HpCDF none none none none none none
OCDF none none none none none none
Total TCDD none none none none none none
Total PeCDD none none none none none U-MB
Total HxCDD none none none none none none
Total HpCDD none none none none none none
Total TCDF none none none none none none
Total PeCDF none none none none none none
Total HxCDF none none none none none none
Total HpCDF none none none none none none

RP
Winter 06 Groundwater Monitoring Event, PCDD/PCDF
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TABLE 2
Summary of Data Qualifiers for PCDD/PCDF Congeners

Winter 2006 Groundwater Monitoring Event
RP . Portland Site

Analyte RP-07·30 RP·01-31 RP-01-51 RP-01-65 RP-06-30 RP-06-87
611-01 612-01 613-01 614-01 615-01 616-01

2,3,7,8-TCDD none none none none none none
1,2,3,7,8-PeCDD none none none none none none
1,2,3,4,7,8-HxCDD none none none none none none
1,2,3,6,7,8-HxCDD none none none none none none
1,2,3,7,8,9-HxCDD none none none none none none
1,2,3,4,6,7,8-HpCDD none none none none none none
OCDD U-MB none none none none none
2,3,7,8-TCDF none none none none none none
1,2,3,7,8-PeCDF none none none none none none
2,3,4,7,8-PeCDF none none none none none none
1,2,3,4,7,8-HxCDF none none none none none none
1,2,3,6,7,8-HxCDF none none none none none none
1,2,3,7,8,9"HxCDF none none none none none none
2,3,4,6,7,8-HxCDF none none none none none none
1,2,3,4,6,7,8-HpCDF none none none none none none
1,2,3,4,7,8,9-HpCDF none none none none none none
OCDF none none none none none none
Total TCDD none none none none none none
Total PeCDD none none none none none none
Total HxCDD none none none none none none
Total HpCDD none none none none none none
Total TCDF none none none none none none
Total PeCDF none none none none none none
Total HxCDF none none none none none none
Total HpCDF none none none none none none
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TABLE 2
Summary of Data Qualifiers for PCDD/PCDF Congeners

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte W-03-30 W-03-1 W-03-D W-04-S W-04-1 W-04-89
619-01 620-01 621-01 622-01 623-01 624-01

2,3,7,8-TCDD none none none none none none
1,2,3,7,8-PeCDD none none none none none none
1,2,3,4,7,8-HxCDD none none none none none none
1,2,3,6,7,8-HxCDD none none none none none none
1,2,3,7,8,9-HxCDD none none none none none none
1,2,3,4,6,7,8-HpCDD none none none none none none
OCDD none none none J-DL J-DL none
2,3,7,8-TCDF none none none none none none
1,2,3,7,8-PeCDF none none none none none none
2,3,4,7,8-PeCDF none none none none none none
1,2,3,4,7,8-HxCDF none none none none none none
1,2,3,6,7,8-HxCDF none none none none J-DL none
1,2,3,7,8,9-HxCDF none none none none none none
2,3,4,6,7,8-HxCDF none none none none none none
1,2,3,4,6,7,8-HpCDF none none none none none none
1,2,3,4,7,8,9-HpCDF none none none none none none
OCDF none none none none none none
Total TCDD none none none none none none
Total PeCDD none none none none none none
Total HxCDD none none none none none none
Total HpCDD none none none none none none
Total TCDF none none none J-DL none none
Total PeCDF none none none none none none
Total HxCDF none none none none none none
Total HpCDF none none none none none none
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TABLE 2
Summary of Data Qualifiers for PCDD/PCDF Congeners

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte W-11-S W-11-1 W-11-D W-11-B W-12-S W-12-1
625-01 626-01 627-01 628-01 629-01 630-01

2,3,7,8-TCDD none none none none none none
1,2,3,7,8-PeCDD none none none none none none
1,2,3,4,7,8-HxCDD none none none none none none
1,2,3,6,7,8-HxCDD none none none none none none
1,2,3,7,8,9-HxCDD none none none none none none
1,2,3,4,6,7,8-HpCDD none J-DL none none U-MB none
OCDD none none J-DL J-DL none U-MB
2,3,7,8-TCDF none none none none none none
1,2,3,7,8-PeCDF none none none none none none
2,3,4,7,8-PeCDF none none none none none none
1,2,3,4,7,8-HxCDF none none none none none none
1,2,3,6,7,8~HxCDF none none none none none none
1,2,3,7,8,9-HxCDF none none none nOr.1e none none
2,3,4,6,7,8-HxCDF none none none none none none
1,2,3,4,6,7,8-HpCDF none none none none none none
1i2,3,4,7,8,9-HpCDF none none none none none none
OCDF none J-DL none none none none
Total TCDD none none none none none none
Total PeCDD none none none none none none
Total HxCDD none none none none none none
Total HpCDD none J-DL none none U-MB none
Total TCDF none none none none none none
Total PeCDF none none none none none none
Total HxCDF none none none none none none
Total HpCDF none J-DL none none none none
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TABLE 2
Summary of Data Qualifiers for PCDD/PCDF Congeners

Winter 2006 Groundwater Monitoring Event
RP - Portland Site

Analyte
W-12-D AL6-96 AL6-96 W-09-86 W-09-116 W-09
631-01 635-01 635-02 636-01 637-01 638-01

2,3,7,8-TCDD none none none none none none
1,2,3,7,8-PeCDD none none none none none none
1,2,3,4,7,8-HxCDD none none none none none none
1,2,3,6,7,8-HxCDD none none none none none none
1,2,3,7,8,9~HxCDD none none none none none none
1,2,3,4,6,7,8-HpCDD U-MB none none none none none
OCDD U-MB none none U-MB none U-MB
2,3,7,8-TCDF none NJ-SC/DL none none none none
1,2,3,7,8-PeCDF none none none none none none
2,3,4,7,8-PeCDF none none none none none none
1,2,3,4,7,8-HxCDF none none none none none none
1,2,3,6,7,8-HxCDF none none none none none none
1,2,3,7,8,9-HxCDF none none none none none none
2,3,4,6,7,8-HxCDF none none none none none none
1,2,3,4,6,7,8-HpCDF none none none none none none
1,2,3,4,7,8,9-HpCDF none none none none none none
OCDF U-FB none none none none none
Total TCDD none none J-DL none none none
Total PeCDD none none none none none none
Total HxCDD none none none none none none
Total HpCDD U-MB none none none none none
Total TCDF none none none none none none
Total PeCDF none none none none none none
Total HxCDF none none none none none none
Total HpCDF U-FB none none none none J-DL

PCDD/PCDF = polychlorinated dioxins/dibenzofurans
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TABLE 2
Summary of Data Qualifiers for PCDD/PCDF Congeners

Winter 2006 Groundwater Monitoring Event
RP • Portland Site

Data Qualifiers

U The U qualifier indicates that the analyte must be considered to be nondetected at the concentration listed. U qualifiers
added during validation are typically a result of detections of target analytes in rinsate or laboratory blanks.

J The J qualifier indicates that the associated result is quantitatively uncertain. J qualifiers added during validation may
indicate a data limitation related to a quality control element that exceeds required acceptance limits.

N The N qualifier indicates that an analyte has been presumptively identified. Presumptive detection means that a
chromatographic peak was detected at the correct retention time for an analyte but that not all required identification
criteria were met. The associated result is both qualitatively and quantitatively uncertain.

UJ The analyte was not detected at a concentration above the method reporting limit. However, the reporting limit is approximate
and may be inaccurate or imprecise.

NJ The analysis indicates the presence of an analyte that has been tentatively identified and the associated numerical value
represents its approximate concentration.

Qualification Rationale Abbreviations

AS An instrument recovery internal standard was outside the 25% to 400% acceptance limits.
OL Analyte concentration is between the MOL and MRL.
FB Analyte was detected in the rinsate blank at a concentration greater than 10% or 20% of the concentration detected in the sample.
MB Analyte was detected in a method blank at a concentration greater than 1.0% or 20% of the concentration detected in the sample.
SO 2,3,7,8-TOOF result did not undergo second column confirmation.
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LETTER OF TRANSMITTAL

TO:

Maul Foster & Alongi Date: July 14, 2006
3121 SW Moody Avenue, Suite 200

Job No: 0-61M-107030/Phase 15Portland, Oregon 97239

Attn: James Peale

RE: RP - Portland Site

WE ARE SENDING YOU: IS] Attached D Under Separate Cover via US Mail

Copies Dated Description

1 7/10/06 Quarterly Progress Report for RI/FS

THESE ARE TRANSMITTED as checked below:

D For Review D For Approval IS] For Your Use D As Requested

AMEC Earth &Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com

K:11 000011 070011 0703\AdminlPeale
TRANSMITTAL Siltronic.doc
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July 10, 2006

0-61M-107030/Phase 15

~~©~O\'D~~i

L~ JUL.1 7 '2006 ~

By ~
Thomas E. Roick
Project Manager, Cleanup & Portland Harbor
Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Mr. Roick:

Re: Quarterly Progress Report for RifFS
Second Quarter, 2006 Progress Report
RP - Portland Site

On behalf of SLLI, AMEC Earth & Environmental, Inc. is submitting to the Oregon Department of
Environmental Quality (DEQ) one hard copy of the Second Quarter, 2006 Progress Report
associated with the Remedial Investigation/Feasibility Study (RI/FS) at the Rh6ne-Poulenc (RP)
Portland Site (RP Site). This quarterly report includes activities conducted during the second
quarter of calendar year 2006 (April 1 through June 30), and is prepared as specified by the
Consent Order (No. WMCSR-NWR-99-07) executed between RP and DEQ in July 1999 (the
Order).

CURRENT REPORTING ACTIVITIES

North Doane Lake

The Draft North Doane Lake (NDL) Level III/IV Ecological Risk Assessment Analysis Plan for
Piscivorous Birds and Mammals was submitted to DEQ on April 5, 2006. A Letter Addendum to
the Quality Assurance Project Plan, Addendum NO.3 for fish tissue sampling, was submitted to
DEQ on May 8, 2006. Fish tissuesarnplinq was performed June 6th through the 14th

.

Outfall 228

A response to DEQ Letter Dated March 6, 2006 City Outfall 22B Technical Memoranda was
submitted to DEQ on June 8, 2006.

Implementation of the Outfall 22B IRAM has been delayed as a result of ongoing negotiations
with the City of Portland to obtain access to the outfall pipe to conduct IRAM activities. SLLI is
currently awaiting approval of the access agreement by the City of Portland.

Winter 2006 Groundwater Monitoring Event

Winter 2006 groundwater monitoring was performed March 20 through April 4, 2006. Results of
the sampling event will be submitted to DEQ in a future technical memorandum.

AMEC Earth &Environmental, lnc,
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com

K:11 00001107001107031Phase 15 Monthly
Quarterly Reports\2006\2nd quarter 2006

progress report.doc

SCOEPA00013464



Oregon Department of Environmental Quality
RP - Portland Site
Second Quarter, 2006 Quarterly Progress Report for RifFS

Summer 2006 Groundwater Monitoring Event

The Draft Summer 2006 Groundwater Monitoring Event Work Plan was submitted to DEQ on
June 27,2006.

Lake Area Hydrologic Investigation

The Draft Lake Area Hydrologic Investigation Work Plan (LAHI WP) was submitted to DEQ on
May 16, 2006. The Draft LAHI Field Sampling Plan was presented as an appendix to the LAHI
WP. DEQ approved the LAHI WP on June 19, 2006.

Lake Area Bioremediation Pilot Study and Colloid Evaluation

A Response to DEQ's March 16, 2006 Letter Titled Lake Area Bioremediation Pilot Study was
submitted toDEQ on May 19, 2006.' DEQ approved the work plan and response letter on May
31,2006. Drilling activities were completed during the month of June.

Lake Area Expanded Geophysical Survey Work Plan

A Draft Expanded Lake Area Geophysical Survey Work Plan (ELAGS WP) was submitted to
DEQ on March 27,2006. DEQ approved the ELAGS WP on April 19, 2006. The geophysical
survey field activities were conducted during the third week in June.

Historical Drainage Ditch/Lake Area Drainage Ditch

A response to DEQ's April 6, 2006 Letter Regarding HDD/LADD Response to DEQ Comments
was submitted to DEQ on June 8, 2006.

Source Control Evaluation

The Stage 1 Source Control Evaluation (SCE) Technical Memorandum was submitted to DEQ
on May 19, 2006. This memorandum presented the laboratory sample results of the completed
portions of the Stage 1 SCE. SCE activities scheduled to be conducted on the Siltronic property
will require negotiation of new access agreements covering the proposed work. At this time
SLLI anticipates timely negotiation of an amendment to the Siltronic access agreement that will
allow implementation of the RP Source Control Program (SCP) on Siltronic property as
described during the June 8th DEQ meeting.

SIGNIFICANT PROBLEMS ENCOUNTERED

Access

Arkema continues to deny SLLI access to their property, preventing completion of the Stage I
SCE work and other RP SCP activities. SLLI met with Arkema on April 13th to request, again,
access to their property and the proposed West Front Avenue Interim Source Control Measure
at the 30% design level. Arkema stated that they remain unwilling to grant access. During the
June 8th meeting with DEQ, SLLI again requested assistance to gain access to Arkema's
property for the purpose of completing any SCP activities. As proposed by DEQ, SLLI will

Project No.: 0-61M-107030/Phase 15
K:\1ODDD\1D7DD\1'D7D3\Phase 15 Monthly-Quarterly
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Oregon Department of Environmental Quality
RP - Portland Site
Second Quarter, 2006 Quarterly Progress Report for RifFS

attempt again to meet with Arkema to, request access to their property to complete the Stage 1
SCE activities. SLLI is preparing additional submittals that will accompany the meeting request,
which will be made during the 3rd quarter of 2006. As of the date of this report, the lack of
access to Arkema's property has delayed completion of the monitoring well installations on the
beach by 11 months (until July 2007). The continuing refusal of access also will delay or make
impossible the successful implementation of the SCP investigation.

Property boundary survey activities are currently being delayed by the lack of a response from
the Burlington Northern Santa Fe Railway Company (BNSF) roadmaster, who has been slow to
respond to phone calls to coordinate necessary work activities to be conducted within 25 feet of
the centerline of the track. Property boundary survey activities are needed to support both SCP
activities and the West Doane Lake (WDL) Interim Remedial Action Measure (I.RAM).

Permitting

Although SLLI and the City of Portland have reached agreement on the permitting requirements
for installation of three monitoring well clusters on the Willamette River beach, access to the
beach to conduct the work is being prevented by denial of access to Arkema's property.
Additionally, there is a 30-day notification requirement contained in the permits issued by the
Division of State Lands and U.S. Army Corps of Engineers. As mentioned above, SCE work on
the beach, therefore, has been delayed until July 2007.

Pending DEQ Responses

SLLI currently is awaiting responses from DEQ on the following documents submitted to DEQ
more than 45 days ago:

Final Deterministic Human Health Risk Assessment (submitted March 16, 2006) - A
response is required prior to proceeding with a Hot Spot Assessment.

Draft NDL Baseline Human Health Risk Assessment Work Plan (submitted March 30, 2006)
- A response is required prior to proceeding with risk assessment activities.

Draft NDL Level III/IV Ecological Risk Assessment Analysis Plan for Piscivorous Birds and
Mammals (submitted April 5, 2006) & Letter Addendum to the Quality Assurance Project
Plan, Addendum No.3 for fish tissue sampling (submitted May 8, 2006) - A response is
required prior to proceeding with risk assessment activities.

ACTIVITIES PLANNED FOR THE NEXT REPORTING PERIOD

The activities currently planned for the next quarterly reporting period (Third Quarter 2006)
include the following (not in chronological order):

Continue to work toward obtaining property access for the remaining Stage 1 SCE
investigation tasks;

Continue work toward obtaining appropriate permits to complete the WDL IRAM;

Submit the WDL Engineering Evaluation/Cost Analysis (EE/CA) and Treatability Study;

Project No.: 0-61M-107030/Phase 15
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Oregon Department of Environmental Quality
RP - Portland Site
Second Ouarter, 2006 Quarterly Progress Report for RifFS

• Conduct the Summer 2006 Groundwater Monitoring Event;

Conduct fish tissue analysis from the June 2006 sampling at NDL;

Implement the field programs for the LAHI and Bioremediation Pilot Study;

Implement Outfall 22B IRAM Work Plan, pending receipt of City of Portland agreements;

• Submit a Final HDD/LADD Investigation Report;

Submit the Stage II SCE Work Plan; and

Submit the Dioxin Transport Evaluation Work Plan and implement the field program.

If you have any questions, please call Roger Gresh at (503) 639-3400.

Sincerely,

AMEC Earth & Environmental, Inc.

~~on,'RG
Senior Geologist

iJyrL
Roger Gresh, P.G.
Project Manager

TJ/lp
c: S. Dearden, sanofi aventis US, Inc.

R. Ferguson, SLLI
J. Benedict, CHBH&L
D. Blount, Landye Bennett Blumstein LLP
C. Collins, ESCO Corp.
M. Morford, Stoel Rives, LLP
J. Peale, Maul Foster & Alongi
B. Sheppard, BNSF
T. McCue, Siltronic Corporation
L. Patterson, Arkema, Inc
I. Dubrow Davidson, Schnitzer Investment Corp.
J. Baird, Air Liquide America Corp.
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LETTER OF TRANSMITTAL

TO:

Maul Foster & Alongi, Inc. Date: June 13, 2006

3121 SW Moody Avenue, Suite 200
Job No: 0-61M-107030/Phase 43Portland, Oregon 97239

Attn: James Peale

RE: RP - Portland Site

WE ARE SENDING YOU: rgJ Attached D Under Separate Cover via Courier

Copies Dated Description

1 6/13/06 Draft Summer 2006 Groundwater Monitoring Event Work Plan

THESE ARE TRANSMITTED as checked below:

rgJ For Review D For Approval D For Your Use D As Requested

On behalf of SLLI, AMEC Earth & Environmental, Inc. (AMEC) is submitting to the Siltronic Corporation (Siltronic)
the enclosed Draft Summer 2006 Groundwater Monitoring Event Work Plan (Work Plan) for groundwater
monitoring activities to be conducted at the Siltronic property. This Work Plan is being provided to Siltronic 10
days prior to submittal to the Oregon Department of Environmental Quality (DEQ) as agreed by SLLI and Siltronic
in the First Amendment to Access Agreement dated September 30, 2005. The work plan is scheduled to be
submitted to DEQ on June 23, 2006.

AMEC Earth &Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com

K:110000\107001107031Phase 43 Groundwater
Monitoring\2006 Summer EventlMFA Summer 06

GW.doc
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June 13, 2006

0-61M-107030/Phase 43

Mr. Tom Roick
Project Manager, Cleanup & Portland Harbor
Oregon Department of Environmental Ouality
2020 S.W. 4th Avenue
Portland, Oregon 97201

Dear Mr. Roick:

Re: Draft Summer 2006 Groundwater MOr:litoring Event Work Plan
RP - Portland Site

On behalf of SLLI, AMEC Earth & Environmental, Inc. (AMEC)is submitting to the Oregon
Department of Environmental Ouality (DEO) this Draft Summer 2006 Groundwater Monitoring
Event Work Plan (Work Plan). Additional data collection is necessary to provide baseline data
prior to designing Interim Source Control Measures (ISCMs) for installation in the vicinity of the
Rh6ne-Poulenc (RP) site (Site), if deemed appropriate. This Work Plan summarizes the
objectives, scope of work, and tentative schedule for activities.

Note that SLLI has completed its obligation for groundwater sampling under the Final Post
Characterization Groundwater Monitoring Plan (PCGMP), dated February 17, 2004 (AMEC,
2004). The PCGMP provided for two years of annual post-characterization monitoring, after
which the need for continued monitoring was to be evaluated. For 2006, SLLI has proposed
groundwater sampling events to meet specific data quality objectives (DOOs) for ongoing
source control evaluation and remedial design. The scope of the Summer 2006 groundwater
monitoring event is broader than the scope of previous post-characterization events, and
includes more comprehensive laboratory analyses at most sampling locations to meet current
DOOs.

Objectives

The DOOs for the Summer 2006 groundwater monitoring event are to:

1. Collect additional groundwater analytical data from wells located on the Siltronic Corporation
(Siltronic) property to evaluate better the constituent distribution and groundwater transport
pathways;

2. Further characterize groundwater at the Gould Electronics (Gould), Metro, and Schnitzer
Investment Corporation (Schnitzer) properties to differentiate sources to groundwater;

3. Improve understanding of dioxin distribution and sources, as well as transport behavior and
mechanisms, across the RP Site;

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639·3400
Fax +1 (503) 620-7892 www.amec.com

K:11 000011 07001107031Phase 43 Groundwater
Monitoring\2006 Summer EventlDraft Summer
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Oregon Department of Environmental Quality
RP - Portland
Draft Summer 2006 Groundwater Monitoring Event Work Plan

4. Characterize groundwater that may be entering the City of Portland (COP) storm drain
system (Outfall 22B);

5. Characterize groundwater north of North Doane Lake (NDL) on Siltronic Property;

6. Continue groundwater monitoring and evaluation of constituent distribution within the Lake
Area (LA), which will provide data in support of the bioremediation pilot study and potential
future bioremediation;

7. Collect analytical and hydrogeological data to be used in planning for potentiallSCMs; and

8. Collect data from 16 wells at the Arkema property, if access is permitted, to fulfill objectives
from the Stage 1 Source Control Evaluation (AMEC, 2005a).

Work Scope

The Summer 2006 groundwater monitoring event includes collection of groundwater samples
from 82 monitoring wells (Figure 1, attached) located on the RP, Siltronic, Schnitzer, Arkema,
ESCO Corporation (ESCO), Gould, Burlington Northern Santa Fe Railroad (BNSF), and Metro
properties. Monitoring wells to be sampled during this event have been selected based on their
location and amount of historical monitoring data (e.g., new wells at Siltronic). Monitoring well
samples will be analyzed for the suite of constituents and natural attenuation parameters listed
on the attached Table 1. Water levels will be collected from the 82 monitoring wells prior to
groundwater sampling activities.

Sampling at the Siltronic, Schnitzer, ESCO, Gould, BNSF, and Metro properties will depend on
access from property owners. Sampling of 16 of the 82 monitoring wells is subject to obtaining
access from Arkema. If access is not granted from the property owners, the respective wells
will not be sampled during this event.

Dedicated pumps have already been installed in some of the wells scheduled for sampling. The
pumps are installed with dedicated tubing and air-lines, which help minimize sampling and
decontamination time, and dramatically lower the potential for cross-contamination. If access is
granted, dedicated dual-valve pumps will be installed in the Arkema Lots 1 and 2 monitoring
wells where pumps have not yet been installed.

Field activities will be conducted in accordance with applicable standard operating procedures
(SOPs) and applicable portions of the field sampling plan (FSP) already established for the RP
Site in Appendix A of the Post-Characterization Groundwater Monitoring Plan (PCGMP) dated
February 17, 2004 (AMEC, 2004). Revisions of the Methodology for Groundwater Sampling
(SOP - 2) and the Groundwater Sampling Field Form have been attached to this Work Plan.
Additionally, this Work Plan will be implemented according to procedures outlined in the
Revised Quality Assurance Project Plan (QAPP) dated June 13, 2001 (AMEC, 2001), the Draft
QAPP Addendum NO.1 (AMEC, 2002), the Site-Specific Health and Safety Plan (HASP) dated
June 24,2005 (AMEC, 2005b), and subsequent addenda and updates, as appropriate.

Project No.: 0-61 M-1 07030/Phase 43
K:11000011 07001107031Phase 43 Groundwater Monitoring12006
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Plan.Doc
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Oregon Department of Environmental Quality
RP - Portland
Draft Summer 2006 Groundwater Monitoring Event Work Plan

Schedule and Reporting

Groundwater sampling is currently scheduled to begin in July 2006, pending DEQ's expedited
approval of this Work Plan and access from property owners. Final laboratory results will be
available approximately 10 weeks following submittal of samples to the laboratory. Validated
analytical results and field sampling data will be reported to DEQ in a brief technical
memorandum that will include the locations sampled and validated analytical results.

If you have any questions or comments regarding this Work Plan, please contact Roger Gresh
at (503) 639-3400.

AMEC Earth & Environmental, Inc.

IDRAFT FOR SILTRONIC REVIEW

Roger T. Gresh, P.G.
Project Manager

Cindy D. Bartlett, R.G.
Phase Leader

Attachments: Table 1 Groundwater Analyses
Figure 1 Proposed Summer 2006 Groundwater Monitoring Locations
Methodology for Groundwater Sampling (SOP - 2)
Groundwater Sampling Field Form

CDB/lp

c: S. Dearden, sanofi aventis US, Inc.
R. Ferguson, SLLI
J. Benedict, CHBH&L
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Oregon Department of Environmental Quality
'RP - Portland
Draft Summer 2006 Groundwater Monitoring Event Work Plan
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Oregon Department of Environmental Quality
RP - Portland
Draft Summer 2006 Groundwater Monitoring Event Work Plan

LIMITATIONS

This work plan was prepared exclusively for SLLI by AMEC Earth & Environmental, Inc.
(AMEC). The quality of information, conclusions, and estimates contained herein is consistent
with the level of effort involved in AMEC services and based on: i) information available at the
time of preparation, ii) data supplied by outside sources, and iii) the assumptions, conditions,
and qualifications set forth in this report. This Draft Summer 2006 Groundwater Monitoring
Event Work Plan is intended to be used by SLLI for the RP Portland Site, 6200 N.W. St. Helens
Road, Portland, Oregon only, subject to the terms and conditions of its contract with AMEC.
Any other use of, or reliance on, this report by any third party is at that party's sole risk.

Project No.: 0-61M-107030/Phase 43
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TABLE 1
Groundwater Analyses

Summer 2006 Groundwater Monitoring Event
RP - Portland Site

DRAFT

Analyses

Monitoring Study VOCs SVOCs
Herbicides Pesticides Dioxinsl TPH Diesel Metals Natural

Compound

WelllD Area by EPA by EPA
by EPA Method by EPA Method Furans by EPA Range by EPA Methods Attenuation

Specific Isotope
Method Method

8151A 8081A Method 1613 by NWTPH-Dx 6010Al6020/7470A (A) Parameters (B)
Analysis

82608 8270C (GC/C/IRMS) (e)

RP-02-31 ARKEMA X X X X X X X X X
--~-- - - -

RP-02-49 ARKEMA X X X X X X X X X
-~---- -- --- --- --

RP-02-66 ARKEMA X X X X X X X X X
---- - - ---- ----. .,---- --

RP-08-23 ARKEMA X X X X X X X X X
----- -- ---- -

RP-08-80 ARKEMA X X X X X X X X X
--- -- -~ ---- -------

RP-08-107 ARKEMA X X X X X X X X X
~--- -~---. --

RP-09-30 ARKEMA X X X X X X X X X
..._------- ~- - --- -- ----- - -- ---- ---------- --~-

RP"09-47 ARKEMA X X X X X X X X X
--- -~ " --- -- - -----

RP-09"64 ARKEMA X X X X X X X X X
--- - - - - ----------- -- --

RP-10-30 ARKEMA X X X X X X X X X
- - - --~ - ---

RP-10-60 ARKEMA X X X X X X X X X ------ -
--~- -

RP-10-97 ARKEMA X X X X X X X X X
~-- ------ .--- -_._---- -- - -- -

RP-10-130 ARKEMA X X X X X X X X X
------ - --- ---- ----
W-19-S ARKEMA X X X X X X X X X-_ .._--- - --

X XW-19-1 ARKEMA X X X X X X X ----- -- - - -~
--~

W-19-D ARKEMA X X X X X X X X X
~-- -- ------- -

RP-01-31 BNSF X X X X X X X X X ------- - - -- -- - --

RP-01-51 BNSF X X X X X X X X X
--~- --- - --~~- ---

RP-01-65 BNSF X X X X X X X X X
---~- - - ------

RP-03-30R BNSF X X X X X X X X X ------ - ---~ --- -

RP-03-52R BNSF X X X X X X X X X
------ - - - -- - - ---- -

RP-06-30 BNSF X X X X X X X X X
--- -- - - ._-----_.

X XRP-06-87 BNSF X X X X X X X
--- - - -- -- -

W"11-S ESCO X X X X X X X X X-- - - - -
X XW-11-1 ESCO X X X X X X X----- - - -- --
X XW-11-D ESCO X X X X X X X

-~ --- - -- --

W-11-B ESCO X X X X X X X X X--._-- -- --- -- -

X X XW-12-S ESCO X X X X X X --- - -. -

W-12-1 ESCO X X X X X X X X X
-~- - - --- ---- -- -

W-12-D ESCO X X X X X X X X X ---- ----- -- -- -~- ---- -------- -- -- _.

W-03-S Gould X X X X X X X X X --- - - -- - ------- --- -
W-03-1 Gould X X X X X X X X X ---- - ------~. -
W-03-D Gould X X X X X X X X X

---

X X XW-04-S Gould X X X X X X
-- - -- - ------

X XW-04-1 Gould X X X X X X X-- -- -- -

X XW-04-89 Gould X X X X X X X
- ----- --

X X X XAL2-17 Lake Area. X X X X X ------ ----
AL2-32 Lake Area X X X X X X X X X_. - ----

X X XAL2-46 Lake Area X X X X X X-- ----
X XBST2W-61 Lake Area X X X X X X X

RP
Draft Summer2006 GroundwaterMonitoringEventWork Pian
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TABLE 1
Groundwater Analyses

Summer 2006 Groundwater Monitoring Event
RP - Portland Site

DRAFT

Analyses

Monitoring Study VOCs SVOCs
Herbicides Pesticides Dioxinsl TPH Diesel Metals Natural

Compound

WelllD Area by EPA by EPA
by EPA Method by EPA Method Furans by EPA Range by EPA Methods Attenuation

Specific Isotope
Method Method

8151A 8081A Method 1613 by NWTPH-Dx 6010Al6020/7470A (A) Parameters (B)
Analysis

82608 8270C (GC/CIIRMS) (e)

AL5-19 Lake Area X X X X X X X X X-- -- -- - --

XAL5-35 Lake Area X X X X X X X X
--- - ------ -----

XAL5-62 Lake Area X X X X X X X X
- - --- - -- --

XBST5W-74 Lake Area X X X X X X X X-- - ---

X X XAL6-96 Lake Area X X X X X X
------ .. ---- ---- ---

BTB-4A-84* Lake Area X X X X X X X X X
-- ------- -------- ---- -- --

BTB-4B-25* Lake Area X X X X X X X X X
-- ------- --------- - ----- - - ----- ---

BTB-4B-55* Lake Area X X X X X X X X X
-------< ----- -- -- ----- - --------

W-08 Lake Area X X X X X X X X X
------ -- -- -- --

W-08-26 Lake Area X X X X X X X X X
--- -- -- --- ---

W-08-74 Lake Area X X X X X X X X X
- - -- ---

W-09 Lake Area X X X X X X X X X
- -- -- -- ----------

W-09-86 Lake Area X X X X X X X X X
- --- ---

XW-09-116 Lake Area X X X X X X X X
-- - - -- -- --- ------

ASW-04 METRO X X X X X X X X X
-- ------- ---- -----

ASW-05 METRO X X X X X X X X X
---- -- - - ----<--- - ---

ASW-06 METRO X X X X X X X X X
-- ---- - -- - ---- ---- -----

W-15-S METRO X X X X X X X X X
- -- - ---- ---

W"15~1 METRO X X X X X X X X X
---- -- --------- --

XW-15-D METRO X X X X X X X X
--- - - -- - -- ----

MW-11-24 RP X X X X X X X X X
- - - -- - -- --- -- -----<---

X X XMW-11-37 RP X X X X X X ---- - - - ---- -----------
MW-11-56 RP X X X X X X X X X

- - -- - ---- --------
MW-11-79 RP X X X X X X X X X
- - --- ---

X XW-16-31 Schnitzer X X X X X X X
-

X XW-16-S Schnitzer X X X X X X X
--- --- ------ - <---

X X XW-16-1 Schnitzer X X X X X X
- - -- - - - ----- --- ---

X XW-16-D Schnitzer X X X X X X X
- - - - - -

X XMW-03-S Siltronic X X X X X X X
-- -- ---

MW-03"1 Siltronic X X X X X X X X X
- - -- ---- - -------. --------

MW-03-81 Siltronic X X X X X X X X X
- -- ----- ---- ---- ---------- ----- - --

RP-07-30 Siltronic X X X X X X X X X
- - - --- ---- ---

RP-07-55 Siltronic X X X X X X X X X
- -- --- -----'--

RP-07-84 Siltronic X X X X X X X X X
- - - --------- -. -- - ----- -- -- - - - -

RP-07-119 Siltronic X X X X X X X X X
---- - - -- - -- - ------- --- - -----

RP-11-30 Siltronic X X X X X X X X X
--- - - - - - - - . ------- -------

RP-11-160 Siltronic X X X X X X X X X
- - -----

XRP-11-216 Siltronic X X X X X X X X

RP
Draft Summer 2006 Groundwater MonitoringEventWork Plan
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TABLE 1
Groundwater Analyses

Summer 2006 Groundwater Monitoring Event
RP - Portland Site

DRAFT

Analyses

Monitoring Study VOCs SVOCs
Herbicides Pesticides Dioxinsl TPH Diesel Metals Natural

Compound

WelllD Area by EPA by EPA
by EPA Method by EPA Method Furans by EPA Range by EPA Methods Attenuation

Specific Isotope
Method Method

8151A 8081A Method 1613 by NWTPH-Dx 6010Al6020/7470A (A) Parameters (B)
Analysis

82608 8270C (GC/C/IRMS) (e)

WS-11-125 Siltronic X X X X X X X X X
~ - ~~~-----

WS-11-161 Siltronic X X X X X X X X X
- - -~ - - - --~ - -~-----

WS-12-125 Siltronic X X X X X X X X X
-~ -- --- ----~

WS-12-161 Siltronic X X X X X X X X X
Notes.

(A) Total and dissolved metals analysis for groundwater samples. Metals include: aluminum, calcium, iron, magnesium, potassium, sodium, arsenic, cadmium, chromium, copper, lead, manganese, nickel,
vanadium, zinc, and mercury.

(8) Natural attenuation parameters include: microbial enumerations, total organic carbon, chemical oxygen demand, biological oxygen demand, sulfate, sulfide, total alkalinity, chloride,
ammonia, TKN, nitrate/nitrite, orthophosphate, ethene, ethane, methane, total suspended solids, and total disolved solids
(C) Samples for stable isotope analysis will be collected at all wells, but samples to be run for stable isotopes will be determined at a later date.
* =Small diameter monitoring well
EPA =United States Environmental Protection Agency
NWTPH =Northwest Total Petroleum Hydrocarbons
TPH =Total Petroleum Hydrocarbons

GC/C/IRMS = Gas Chromatography/Combustion Interface/Isotope Ratio Mass Spectrometer

VOCs =Volatile Organic Compounds

SVOCs = Semi-Volatile Organic Compounds

RP
Draft Summer2006Groundwater Monitoring EventWork Plan
K:11000011 07001107031Phase 43 Groundwater Monitoring12006 SummerEventlSpring GW WP Tables.xls

June 13,2006
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RP - PORTLAND SITE
SOP-2
METHODOLOGY FOR GROUNDWATER SAMPLING

1.0 PURPOSE

Groundwater samples are collected from monitoring wells for analysis of physical and
chemical parameters, either using field observations and portable equipment or using
off-Site laboratory analytical methods. Monitoring wells are purged or micro-purged
prior to sample collection to ensure that water sampled is representative of the
formation. The procedures in this standard operating procedure (SOP) are specific to
standard monitoring wells with a single slotted interval. This method can be used
when using bailers, dedicated pumps, or portable pumps.

2.0 EQUIPMENT LIST

1) Well lock keys

2) Groundwater Sampling Field Form, other appropriate Site-specific form(s), and
field logbook with indelible pens

3) Electronic water level probe or interface probe (DNAPL)

4) Check-valve Teflon® bailer with new cord to measure DNAPL if present

5) Knife or scissors

6) Decontamination equipment (see RP SOP - 3 Decontamination Procedure, and
sampling plan for additional Site-specific requirements)

7) Site map and Site health and safety plan (HASP), if applicable

8) PPE appropriate for Site (see HASP if applicable)

9) Submersible pump or bailer (for monitoring wells without dedicated pumps), and
associated pump equipment (controller, connectors, power cord, etc.)

10) Compressed nitrogen gas source (if dual-valve pump is used)

11) Disposable discharge tubing, if necessary

12) Field water quality monitoring equipment (see RP SOP - 4 Field Measurement of
Groundwater Parameters) and flow-through cell

13) Buckets or other containers for purged water

14) Sample containers, labels, packaging material

3.0 PROCEDURE

Groundwater samples can be collected using low-flow purging and sampling or

standard purging and sampling methods. Low-flow purging and sampling is the
preferred sampling method, however both are presented here. Standard purging and

RP - Portland Standard Operating Procedures
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sampling methods may be used at wells that are not amenable to low-flow purging,
such as wells with short water columns and slow recharge.

Low-Flow Purging and Sampling

This SOP emphasizes the need to minimize stress by inducing low water level
drawdowns and low pumping rates in order to collect samples with minimal alterations
to water chemistry. While purging and sampling, accurate measurement of physical
groundwater quality parameters in the field requires a closed system in which
groundwater does not come in contact with air. Dissolved oxygen (DO), oxidation
reduction potential (ORP), and pH measurements in groundwater are sensitive to
reactions with the atmosphere. The flow-through cell (flow cell) is used to measure

field parameters when collecting groundwater water samples from a submersible or
peristaltic pump. Stabilization of indicator field parameters is used to indicate that
conditions are suitable for sampling to begin. A drawdown of less than 0.3 foot is
desirable.

The following sequential steps are to be completed during groundwater sampling from
monitoring wells:

1) Check well for security damage or evidence of tampering and record pertinent

observations. Note any maintenance tasks that should be completed, such as well
cap or padlock replacement.

2) Layout a sheet of clean plastic sheeting (visqueen) around the well monument for
monitoring and sampling equipment.

3) After removing the well cap, immediately measure the air space in the well bore for
the presence of volatile organic compound (VOC) vapors using a photoionization
detector.

4) Measure the depth to water using an electronic water level indicator. All
measurements should be referenced to a marked point on the well casing. Check

the information sheet for the job to see which pump is suggested for the well
(peristaltic or dual-valve pump).

5) For wells without dedicated pumps, to minimize disturbance in the water column,
slowly lower the pump (or intake of the disposable tubing if using a peristaltic
pump) into the well to the midpoint of the zone to be sampled using a safety cable

attached to the top of the pump. Keep the pump at least 2 feet from the bottom of
the well to minimize the mobilization of silt that may be present in the sump at the
bottom of the well.

6) Start the pump at a low setting to minimize agitation of the water column. Measure
the discharge rate. Monitor the depth to water and select a pumping rate that will

allow the depth to water to stabilize with 0.3 feet or less of drawdown and at a
pumping rate of 0.5 liters per minute (Umin) or less.

RP - Portland Standard Operating Procedures
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7) During well purging, monitor the field parameters every three to five minutes.

Purging is considered complete and sampling may begin when the field

parameters have stabilized for three consecutive readings (taken at three to five

minute intervals). These readings should be within the following limits:

Temperature:

Conductance:

pH:

DO

ORP

3%

3%

+/- 0.1 pH units
10% (or measurement <1 milligram per liter (mg/L)

+/- 10 millivolts

8) If after 30 minutes of purging indicator parameters have not stabilized, purging will

be discontinued, and sample collection will proceed.

9) NOTE: If depth to water measurements do not stabilize and drawdown continues,
even at a very slow pumping rate! make note of this on the Groundwater Sampling

Field Form and stop low-flow purging when you have exceeded a drawdown of two

feet. Discontinue low flow sampling and switch to the standard purging method,

taking out three well volumes prior to sampling. If the water level falls to the level

of the top of the dual-valve pump, change to a peristaltic pump. If the well is

purged dry, wait for it to recharge and then take a sample.

10) The water sample must be collected before the water passes through the flow cell.
Disconnect the influent tubing from the flow cell and directly fill the sample

containers. Turbidity of the sample water will be measured using field instruments

prior to sample collection and upon obvious visual changes in turbidity during

sample collection. Groundwater samples for dissolved metals analysis will be

field-filtered with a OAS-micron filter by placing the filter directly on the end of the

discharge hose from the submersible or peristaltic pump. Alternatively, water will
initially be collected in a poly bottle and then filtered using a peristaltic pump into

the bottles that contain preservative. If multiple analytical tests are to be
performed, collect samples in order of decreasing sensitivity to handling-introduced

bias (i.e., VOCs, semivolatiles, and metals). Water should be directed down the

inside walls of the bottles to minimize aeration.

11) All the sample bottles will be properly labeled, protected from breakage, placed in

storage bags, and placed in a cooler on ice and packed for transport to the

laboratory. Samples will be shipped to the laboratory within 48 hours of collection.

12) Discard the dedicated tubing as Investigation-Derived Waste (IDW) after sampling.

13) Before securing the well, measure and record the water level.

14) Decontamination of sampling equipment is addressed in SOP - 3 Decontamination

Procedure.

15) All field observations made, and data generated in conjunction with the sample

collection, will be entered on a well-specific Groundwater Sampling Field Form,

dated, and signed by the field personnel.

RP - Portland Standard Operating Procedures
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16) Complete the chain-of-custody documentation after samples are collected, and
before moving to the next well.

Standard Purge and Sampling Methods

The composition of water within the well casing and in close proximity to the well may
not be entirely representative of the overall groundwater quality at the site. This is due
to differing permeabilities, temperatures, and pressures between the area adjacent to
the well (filter pack) and the surrounding aquifer. For these reasons, it is necessary
that a well be evacuated of standing water before sampling. Purging the well clears
the stagnant water from the well and allows the well to be recharged with true
formation water. The following are the procedures followed for purging a well using
standard (not low-flow) methods:

1) Note general conditions of the well. Check for security damage and evidence of
tampering, and record pertinent observations. Note any maintenance tasks that
should be completed, such as well cap or padlock replacement.

2) Layout a sheet of clean plastic sheeting (visqueen) around the well monument for
monitoring and sampling equipment.

3) After removing the well cap, immediately measure the air space in the well bore for
the presence of vac vapors using a photoionization detector.

4) Measure the depth to water and well total depth using an electronic water level

indicator. All measurements should be referenced to a marked point on the well
casing.

5) Using information on the total depth (TO) of the well, the diameter of the well
casing, and the depth to water (OTW), the amount of water in one casing volume is
calculated. The information below is used to determine the well volume fraction
(WVF) in gallons per linear foot for the appropriate casing diameter.

2-inch casing:

4-inch casing:
6-inch casing:

0.163 gal/foot

0.653 gal/foot

1.5 gal/foot

The minimum purge volume =(TO-OTW) x WVF x 3 (no. of casing volumes).

6) An amount of water equivalent to three casing volumes is purged from the well with

a clean bailer or a pump. The amount purged depends on the recharge rate in the
well. If a well is bailed dry before the required purge volume has been removed,

the well is allowed to recover and then bailed dry again. It can be assumed that
water returning to the well after the second bailing is true formation water, and no

further purging is necessary.

7) Monitor physical parameters (temperature, pH, and specific conductance) during
purging (after removal of each sequential casing volume) with a pump, or once
following purging for bailed wells.

RP - Portland Standard Operating Procedures
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8) Turbidity of the sample water will be measured using field instruments prior to

sample collection and upon obvious visual changes in turbidity during sample
collection. Groundwater samples for dissolved metals analysis will be field-filtered
with a 0.45~micron filter. Water will initially be collected in a poly bottle, and then it

will be filtered using a peristaltic pump into the bottles that contain preservative.
Alternatively, the filter may be placed directly on the end of the discharge hose

from the submersible pump, if used. If the well is purged dry, a sample will be

collected as soon as adequate water has returned to the well to make sampling
feasible. If multiple analytical tests are to be performed, collect samples in order of
decreasing sensitivity to handling-introduced bias (i.e., VOCs, semivolatiles, and
metals). A low-turbulence discharge device will be used to elute VOC samples
from bailer into sample container. Water should be directed down the inside walls

of the bottles to minimize aeration.

9) All the sample bottles will be properly labeled, protected from breakage, placed in

storage bags, and placed in a cooler on ice and packed for transport to the
laboratory. Samples will be shipped to the laboratory within 48 hours of collection.

10) Discard the dedicated tubing as lOW after sampling.

11) Before securing the well, measure and record the water level.

12) Decontamination of sampling equipment is addressed in SOP - 3 Decontamination

Procedure.

13) All field observations made and data generated in conjunction with the sample
collection will be entered on a well-specific Groundwater Sampling Field Form,

dated, and signed by the field personnel.

14) Complete the chain-of-custody documentation after samples are collected, and

before moving to the next well.

Well purge water will be stored in an appropriately labeled poly tank and transported

from the generation point to the RP wastewater treatment system for discharge in
accordance with the NPDES permit dated September 15, 2003. This will occur on the
day of generation. The quantity of water discharged to the RP wastewater treatment
system will be recorded on the gO-Day Investigation Derived Waste Log (SOP-13).

RP - Portland Standard Operating Procedures
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amecG AMEC Earth & Environmental, Inc.

GROUNDWATER
SAMPLING FIELD FORM

Project Name:

Project #:

Monitoring Well 10

2006 Summer GW Event

0-61 M-10703-0 P 43

Field Personnel:

Weather Conditions:

DatelTime of Measurement:
Depth Well Bottom (TOC - ft.):
Depth to Water Level (TOC - ft.):
Depth to Free Product (TOC - ft.):
Calculated Column Height (ft.):
Casing Diameter (in.):
Quantity of Free Product Collected (gaL):
Obsevation of sheen or LNAPL:

Date:

PID Calibration Standard:
PID Calibration Date:

Depth to Water Measuring Technique:
Detection Method of Free Product:

Method of Collecting Free Product:
Observation of DNAPL:

Circle One
3" =0.37
12" =5.88

Casing (circle one): Stainless Steel Carbon Steel PVC Other:
Casing Condition: OK / NA / Needs Repairs / Repaired Lock Condition:
Cap Condition: OK / NA / Needs Repairs / Repaired Inner Casing Condition:
Paint Condition: OK / NA / Needs Repairs / Repaired Monument Condition:

Recommended Well Repairs:

OK / NA / Needs Repairs / Replaced
OK / NA / Needs Repairs / Repaired
OK / NA / Needs Repairs / Repaired

Field Observations/Notes of Sampling Event:--------------------------11

Sampling Information continued on Side 2

RP GIIIJ Sampling Field Forrn

~: 1070J\Forms\ Groundwater Sample Forrn.xls ! RP form pg '1 PAGE 1 OF 2
Revised' May 24. 2006
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ame&
AMEG Earth & Environmental, Inc. Project Name: 2006 Summer GW Event -

GROUNDWATER Project #: 0-61M-10703-0 P 43

SAMPLING FIELD FORM Monitoring Well 10:

Time Water Specific Dissolved Water ORP DTW Volume
(0:00 - 23:59) Temperature Conductivity Oxygen pH Purged

(degree C) (IJS/cm) (mg/L) (S.U.) mV (feet bqs) (liters)

Fe 2+ (mg/L): Tubidity (NTUs): Irotal Purged:
Purge Pumping Rate (approx. LIm): Approx. Pump/lntake Depth:
Well Yield: High 1Moderate 1Low
Purge Method (circle one): Disposable Bailer 1Peristalic Pump 1DV Pump 1Other =
Sampling Method (circle one): Disposable Bailer 1Peristalic Pump 1DV Pump 1Other =
Decontamination Method: Water Disposal:
Instrument Type & Number: YSI Instrument Calibration Date & Time:

Qate~~mpl_~~~__ ________ _________ Time Sampl~~~ __ ..... _. . - --.-~-~--_._ ....__. ---- _..._...__......----'_.._- ,--_ .. _--_._.-

QA/QC Sample (circle one): DUP Lab MS/MSD Equip Blank Trip Blank
Sample Bottles Preservative Destination QA/QC Analytical Parameters

10 (total) (size) Laboratory Sample

2 1 L None STL-Seattle Insecticides 8081A
2 1 L None STL-Seattle Herbicides 8151A
2 1 L None STL-Seattle SVOCs 8270C
3 40 ml HCL STL-Seattle VOCs 8260B
2 1 L HCL STL-Seattle NWTPH-Dx
2 1 L None STL-Sacram dioxins/furans 1613
1 500 ml Nitric Acid STL-Seattle Total Metals 7470/6000/7000
1 500 ml Nitric Acid STL-Seattle Dissolved Metals 7470/6000/7000
1 1 L None Test America BOD/orthophosphate
1 250 mL None Test America nitrate/nitrite
1 500 ml Sulfuric Acid STL-Seattle TOC/COD/Ammonia/TKN
1 250 NAOH STL-Seattle Sulfide
3 40 ml HCL STL-Seattle RSK 175 (ethane, ethene, methane)
1 1 L None STL-Seattle chloride/sulfate/alkalinty/TDS

1 400 ml sterile Food Quality microbial enumerations
1 1 L None STL-Seattle TSS

All samples were immediately placed into a cooler and packed with ice or "Blue Ice", unless otherwise noted: YES 1NO

Sample Transport (circle one): courier AMEC Delivery UPS/Fed Ex/USPS
r'" .- ". ..... ,...• -,,::.;;>'?"'}" ......;.,.. -·C· .,:.~

- CI2RTIFICATi@N STATEMENT.. - -;,.'.'--". "-
By signing below, the listed AMEC sampler states that the information provided on this page is accurate.

Sampler (Print): Sampler Signature Date Signed:

RP GW Sampling Field Form
K:1 0703\Forms\ Groundwater Sample Forrn.xls j RP form pg 2

\II r II' '1-11 "111'111 nn ,,11'11 111'1111 II ",1 I I

PAGE 2 OF 2
Revised: May 24. 2006

II

SCOEPA00013485



78311. SIE STAIRe< ST #11011
IPOIRTD..AINIIl]), OIR

972115 Total
Charge

Other

Sub
Total

A.B. #

Il!i/i1/1lifllJlf/lIlf!!lll'/lie
5f!ll3J-262-tlIJl!Jt!lJlJ

SCOEPA00013486



~ --~ -~--~-- ------- -~~~I

I'Iqect NUmber rtf£)!. 0 t. L'1~J
1

This document should be filed inthis folder:
o Administrative ~rresPOndence In
o Correspondence Out 0 WOrking

o CADD 0 Health &Safety

SCOEPA00013487



LETTER OF TRANSMITTAL

TO:

Maul Foster & Alongi Date: April 11, 2006
3121 SW Moody Avenue, Suite 200

Job No: 0-61M-107030/Phase 15Portland, Oregon 97239

Attn: James Peale

RE: RP - Portland Site

WE ARE SENDING YOU: D Attached D Under Separate Cover via US Mail

Copies Dated Description

1 04/10/06 Quarterly Progress Report for RifFS First Quarter, 2006 Progress Report

THESE ARE TRANSMITTED as checked below:

D For Review D For Approval D For Your Use D As Requested

AMEC Earth &Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-'7892 www.amec.com

K:ltDDDDI1 070011D7D3IAdminlPeale
TRANSMITIAL Siltronic.doc
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April 10, 2006

0-61 M-107030/Phase 15

Thomas E. Roick
. Project Manager, Cleanup & Portland Harbor

Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Mr. Roick:

Re: Quarterly Progress Report for RifFS
First Quarter, 2006 Progress Report
RP - Portland Site

On behalf of SLU, AMEC Earth & Environmental, Inc. is submitting to the Oregon Department of
Environmental Quality (DEQ) one hard copy of the First Quarter, 2006 Progress Report
associated with the Remedial Investigation/Feasibility Study (RI/FS) at the Rh6ne-Poulenc (RP)
Portland Site (RP Site). This quarterly report includes activities conducted during the first
calendar quarter of year 2006 (January 1 through March 31), and is prepared as specified by
the Consent Order (No. WMCSR-NWR-99-07) executed between RP and DEQ in July 1999
(the Order).

CURRENT REPORTING ACTIVITIES

Outfall 228

Implementation of the Outfall 228 IRAM Work Plan is pending receipt of City of Portland
agreements and access issues.

Spring 2005 Post-Characterization Groundwater Event

The Winter 2006 Groundwater Monitoring Event Work Plan was presented to DEQ on March
10, 2006. This work plan summarizes the objectives, scope of work, and tentative schedule for
activities.

Lake Area Geophysical Survey

The Lake Area Intrusive Investigation Technical Memorandum was submitted to DEQ on
January 26, 2006. The technical memorandum describes the field activities completed at the
RP Site and includes the final analytical results from the samples collected during the intrusive
investigation completed in February 2004. The Draft Expanded Lake Area Geophysical Survey
Work Plan was submitted to DEQ on March 27, 2006. This work plan proposes an additional
geophysical survey to be performed in other portions of the Lake Area.

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon .
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com

K'11 000011070011 o7031Phase 15 Monthly
Quarterly Reports\200611 st quarter 06 progress

report.doc

SCOEPA00013489



Oregon Department of Environmental Quality
RP - Portland Site
First Quarter, 2006 Quarterly Progress Report for RI/FS

RP Human Health Risk Assessment

The Final Deterministic Baseline Human Health Risk Assessment (HHRA) was submitted to
DEQ on March 16, 2006. The HHRA was conducted to evaluate complete or potentially
complete exposure routes for the RP property.

Lake Area Bioremediation Pilot Study and Colloid Evaluation

The Draft Lake Area Bioremediation Pilot Study and Colloid Evaluation Work Plan was
submitted to DEQ on January 17, 2006. This work plan provided the technical foundation and
the objectives for a pilot-scale bioremediation study and a colloid evaluation related to
groundwater at the former Rh6ne-Poulenc Site.

West Doane Lake

The Geotechnical Investigation Work Plan for Work Adjacent to WDL was submitted to DEQ on
February 27, 2006. The purpose of the geotechnical work was to investigate the potential
impact, if any, on the BNSF embankment of fill to be added to, and placed on WDL as part of
the proposed Interim Remedial Action Measure IRAM of stabilization. The treatability study and
geotechnical samples were collected and laboratory results are pending.

Historical Drainage Ditch/Lake Area Drainage Ditch

A response to a DEQ letter dated November 2, 2005 was submitted to DEQ on March 1, 2006
which provided SLLI's comments to DEQ's comments on the Draft Historical Drainage Ditch and
Lake Area Drainage Ditch Evaluation Report (HDD/LADD Report).

Source Control Evaluation

The Final Stage 1 Source Control Evaluation Work Plan was submitted to DEQ on October 31,
2005. Portions of the Stage 1 SCE work proposed to be conducted at the Siltronic property,
including reconnaissance sampling and well installation, was completed during November and
December 2005. Additional phases of the Stage 1 SCE work have continued to be delayed
pending property access and permit approval.

Significant Problems Encountered

Despite SLLI's best efforts, by letters dated November 2 and 29, 2005, Arkema has denied
further access to the Arkema property. The denial of access is preventing Stage I SCE work
and the completion of the SCE on the Arkema property. Pursuant to access previously granted
and the Stage I SCE, SLLI installed three well clusters on Lots 1 and 2 of the Arkema property.
Arkema's denial of further access has prevented sampling of these wells. On December 14,
2005, SLLI met with DEQ to request from DEQ assistance in obtaining access to the Arkema
property. SUbsequently, the DEQ contacted Arkema and DEQ then directed that SLLI contact
Arkema and attempt to resolve the differences between Arkema and SLLI. SLLI met with
Arkema on February 16, 2006 to present a proposed remedial strategy as requested by
Arkema. Arkema has continued to deny access and has requested additional information. A
30% remedial design data package was provided to Arkema on March 20, 2006 along with the

Project No.: 0-61M-107030/Phase 15
K:\10000\1 0700\1 0703\Phase 15 Monthly-Quarterly
Reports\2006\1st Quarter 06 Progress Report.Doc

4/10/06 Page 2
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Oregon Department of Environmental Quality
RP - Portland Site
FirstQuarter, 2006 Quarterly Progress Report for RifFS

request for a second meeting. SLLI is awaiting response from Arkema regarding the scheduling
of the meeting.

On December 27,2005, the City of Portland (COP) issued its Greenway Review decision on
SLLI's application to install three monitoring well clusters on the Willamette River beach, below
the ordinary high water line (OHWL) pursuant the DEQ-approved Stage I SCE. The decision
previously required SLLI to install the wells below grade, or move the location of the wells above
the OHWL. SLLI appealed the COP decision and on February 14, 2006, SLLI and the City
came to an agreement to install above ground monument well completions below the OHWL.
Monuments will be installed between 15 and 17 feet NAVD as agreed to in the Appeal Decision.

NDL technical decision delays from DEQ regarding NDL fish tissue sampling during the second
and third quarters of 2005, and further delays due to BNSF property access issues, prevented
the fish tissue sampling at NDL from being conducted during the fourth quarter 2005, therefore
missing the seasonal opportunity for sampling. Fish tissue sampling is planned for Spring 2006,
pending resolution of technical issues with DEQ and finalization of property access from BNSF.
No other significant problems were encountered during this current reporting period.

Activities Planned for the Next Reporting Period

The activities currently planned for the next quarterly reporting period (Second Quarter 2006)
include the following (not in chronological order):

Continue to work toward obtaining permits and property access for the remaining Stage 1
SCE investigation tasks;

Continue work toward obtaining appropriate permits to complete the WDL IRAM;

Submit Lake Area Hydrologic Investigation Work Plan;

Implement Outfall 22B IRAM Work Plan, pending receipt of City of Portland agreements;

Submit a Final HDD/LADD Investigation Report;

Submit a Final Outfall 22B Storm Sewer Sampling Report; and

• Conduct NDL fish tissue sampling (pending property access and DEQ approval of timing).

If you have any questions, please call Roger Gresh at (503) 639-3400.

Sincerely,

AMEC Earth & Environmental, Inc.

~~LtJ.L-
Teresa A.R. Wilson, R.G.
Staff Geologist

TJ/lp

Project No.: 0-61M-107030/Phase 15
K:\l0000\1 0700\10703\Phase 15 Monthly-Quarterly
Reports\2006\1 st Quarter 06 Progress Report.Doc

.1:' 'il
/ ~-lrtyt.---- /
/ l

f
Roger Gresh, P.G.
Project Manager

4/10/06 Page 3

SCOEPA00013491



Oregon Department of Environmental Quality
RP - Portland Site
First Quarter, 2006 Quarterly Progress Report for RifFS

c: S. Dearden, Sanofi Aventis
R. Ferguson, StU
J. Benedict, CHBH&L
D. Blount, Landye Bennett Blumstein LLP
C. Collins, ESCO Corp.
M. Morford, Stoel Rives, LLP
J. Peale, Maul Foster & Alongi
B. Sheppard, BNSF
T. McCue, Siltronic Corporation
L. Patterson, Arkema, Inc
I. Dubrow Davidson, Schnitzer Investment Corp.
J. Baird, Air Liquide America Corp.
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Maul Foster & Alongi Date: October 10, 2005
.-

3121 SW Moody Avenue, Suite 200
Job No: 0-61M-107030/Phase 15Portland, Oregon 97239

Attn: James Peale

RE: RP - Portland Site

WE ARE SENDING YOU: [gI Attached o Under Separate Cover via US Mail

Copies Dated Description

1 10/10105 Quarterly Progress Report for RIIFS

THESE ARE TRANSMITIED as checked below:

o For Review

REMARKS:

o For Approval [gI For Your Use o As Requested

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com
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October 10, 2005

0-61 M-107030/Phase 15

Thomas E. Roick
Project Manager, Cleanup & Portland Harbor
Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Mr. Roick:

Re: Quarterly Progress Report for RifFS
Third Quarter, 2005 Progress Report
RP - Portland Site

On behalf of SLLI, AMEC Earth & Environmental, Inc. is submitting to the Oregon Department of
Environmental Quality (DEQ) one hard copy of the Third Quarter, 2005 Progress Report
associated with the Remedial Investigation/Feasibility Study (RI/FS) at the Rh6ne-Poulenc (RP)
Portland Site (RP Site). This quarterly report includes activities conducted during the third
calendar quarter of year 2005 (July 1 through September 30, 2005), and is prepared as
specified by the Consent Order (No. WMCSR-NWR-99-07) executed between RP and DEQ in
July 1999 (the Order).

CURRENT REPORTING ACTIVITIES

North Doane Lake Ecological Risk Assessment

A Response to DEQ's April 4, 2005 Letter Titled North Doane Lake Data Validation was
submitted to DEQ on August 25, 2005 and a response to DEQ's letter dated June 30, 2005 was
submitted on July 27, 2005. A letter transmitting the NDL Sediment Sample Analytical Batch
Quality Control Tables was submitted to DEQ on September 12,2005.

Geophysical Survey

The Lake Area Intrusive investigation field work was performed June 27 through July 6.

Investigative-Derived Waste Disposal (lOW)

Seventeen drums of IDW were transported off-site during the quarter and disposed at Chemical
Waste Management of the Northwest, Inc. (CWM) , in Arlington, Oregon:

• Eleven drums of PPE and debris;

• Six drums of soil, drill cuttings.

AMEC Earth &Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com

K:11 0000\1070011 0703\Phase 15 Monthly
Quarterly Reportsl2005\3rd quarter 05 progress

report.doc
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Oregon Department of Environmental Quality
RP - Portland Site
Third Quarter, Quarterly Progress Report for RifFS

West Doane Lake

Implementation of the Draft West Doane Lake Treatability Study Work Plan dated May 19,
2005, has been delayed due to property access issues.

Source Control Evaluation

The Draft Stage 1 Source Control Evaluation Work Plan was submitted to DEQ on July 1, 2005,
and a Modification to Scope letter regarding the Siltronic property was submitted to DEQ on
September 22, 2005. SCE, soil and groundwater sampling field work was performed at Arkema
Lots 1 and 2 on August 9 through August 22. Additional phases of the Stage 1 SCE work have
been delayed pending property access and permit approval.

Significant Problems Encountered

No significant problems were encountered during this current reporting period with the exception
of property access and permitting issues.

Activities Planned for the Next Reporting Period

The activities currently planned for the next quarterly reporting period (Fourth Quarter 2005)
include the following (not in chronological order):

• Conduct the Siltronic and 8each Area portions of the Stage 1 SCE investigation;

Submit the Draft NDL Human Health Risk Assessment Work Plan;

Finalize on-property baseline Human Health Risk Assessment;

• Submit the Spring 2005 Groundwater Monitoring Event Technical Memorandum;

• Submit a Draft Outfall 228 IRAM Work Plan and Draft Outfall 228 Storm Sewer Sampling
Report; and

• Conduct NDL fish tissue sampling (pending property access and DEQ approval of timing).

If you have any questions, please call Roger Gresh at (503) 639-3400.

Sincerely,

AMEC Earth & Environmental, Inc.

Teresa A.R. Wilson, R.G.
Staff Geologist

TARW/lp
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Oregon Department of Environmental Quality
RP - Portland Site
Third Quarter, Quarterly Progress Report for RifFS

c: R. Ferguson, SLLI
S. Dearden, Sanofi Aventis
J. Benedict, CHBH&L
D. Blount, Landye Bennett Blumstein LLP
C. Collins, ESCO Corp.
M. Morford, Stoel Rives, LLP
J. Peale, Maul Foster & Alongi
B. Sheppard, BNSF
T. McCue, Siltronic Corporation
L. Patterson, Arkema, Inc
I. Dubrow Davidson, Schnitzer Investment Corp.
J. Baird, Air Liquide America Corp.

Project No.: 0-61M-107030/Phase 15
K:11 0000l107001107031Phase 15 Monthly-Quarterly
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_MAUL
•• FOSTER

••• ALONGI INC.
ENVIRONMENTAL & ENGINEERING CONSULTANTS

"3121 SW Moody Avenue, Suite 200 I Portland, Oregon 97239 I Phone 971.544.2139 I Fax 971.544.2140 I www.MFAinc.org

November 18, 2005
Project 8128.01.14

Mr. Robert Ferguson
SLLI
1 Copley Parkway
Suite 309
Morrisville, NC 25760

Re: Source Control Evaluation Work - RP Portland Site

Dear Bob:

The following letter discusses recent events at the Siltronic Corporation (Siltronic) facility
related to the drilling activities performed by AMEC Earth and Environrnental(AMEC)
on behalf of SLLI. Maul Foster & Alongi, Inc (MFA) has identified issues related to
AMEC's performance that require documentation at this time, and may warrant future
actions by SLLI.

On the morning of November 14, 2005, AMEC's direct-push subcontractor Boart
Longyear/Geotech (Boart) notified MFA's oversight representative that the direct-push
rods had sheared and broken as they were advanced for groundwater sampling. The
following information is relevant:

e The location (SIL-2) is approximately 41 feet plant east of Siltronic monitoring well
WS-12-125/161.

o WS-12-125/161 delineates the plant east-lateral extent of the AWBZ plume of
trichloroethene (TCE) and its degradation products emanating from the former
UST area.

o Other contaminants, including benzene and naphthalene have been documented in
groundwater at this location.

" The break occurred at a depth of approximately 75 feet below ground surface (bgs),
below the top of the saturated zone (approximately 25 feet bgs).

" Approximately 54 feet of direct-push rod was left in the subsurface, from about 75
to about 129 feet bgs.

R:\8128.0l Siltronic Corp\Correspondence\14_Source Control Evaluation Geoprobe 11.18.05\Lf-notification re geoprobe.doc
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Mr. Robert Ferguson
November 18, 2005
Page 2

Project 8128.01.14

• The direct-push tooling included a groundwater sampling assembly. The assembly is
typically advanced in a closed configuration (i.e., groundwater cannot enter the
direct-push rods), and exposed to the aquifer at the target sampling depth. The
direct-push rods typically do not leak (i.e., allow infiltration of groundwater into
the rods) during advancement.

• The integrity of the direct-push tooling is unknown.

• The direct-push tooling was abandoned (i.e., not recovered) in-place; grout was
injected into the formation from approximately 75 feet bgs to the surface.

There is a potential for the abandoned direct-push tooling to create preferential pathways
for shallower (i.e., at the 75 ft-bgs interval) impacted groundwater to contaminate deeper
groundwater - through the direct-push rods, and alongside the rods. If data indicate that
the direct-push tooling has created a preferential pathway, SLU may be required to take
appropriate actions to delineate the impacts.

Please call either of us at (971) 544-2139 if you have questions or comments.

Sincerely,

Maul Foster & Alongi, Inc.

James G.D. Peale, RG
Senior Hydrogeologist

James J. Maul, RG
President and Principal Hydrogeologist

cc: Tom McCue; Siltronic
Chris Reive; Jordan Schrader
Alan Gladstone; Davis Rothwell Earle & Xochihua, P.C.
James Benedict; Cable Huston Benedict Haagensen and Lloyd, LLP
Teresa Wilson; AMEC Earth & Environmental
Tom Roick, Dana Bayuk; Oregon Department of Environmental Quality
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LETTER OF TRANSMITTAL

TO:

u V"·

By ~ =

Maul Foster & Alongi Date: January 11, 2006
3121 SW Moody Avenue, Suite 200

Job No: 0-61M-107030/Phase 15Portland, Oregon 97239

Attn: James Peale

RE: RP - Portland Site

WE ARE SENDING YOU: ~ Attached D Under Separate Cover via US Mail

Copies Dated Description

1 1/10/06 Quarterly Progress Report for RI/FS

THESE ARE TRANSMITTED as checked below:

D For Review D For Approval ~ For Your Use D As Requested

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639"3400
Fax +1 (503) 620"7892 www.amec.com
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January 10, 2006

0-61 M-107030/Phase 15

Thomas E. Roick
Project Manager, Cleanup & Portland Harbor
Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Mr. Roick:

Re: Quarterly Progress Report for RifFS
Fourth Quarter, 2005 Progress Report
RP - Portland Site

On behalf of SLLI, AMEC Earth & Environmental, Inc. is submitting to the Oregon Department of
Environmental Quality (DEQ) one hard copy of the Fourth Quarter, 2005 Progress Report
associated with the Remedial Investigation/Feasibility Study (RifFS) at the Rhone-Poulenc (RP)
Portland Site (RP Site). This quarterly report includes activities conducted during the fourth
calendar quarter of year 2005 (October 1 through December 31, 2005), and is prepared as
specified by the Consent Order (No. WMCSR-NWR-99-07) executed between RP and DEQ in
July 1999 (the Order).

CURRENT REPORTING ACTIVITIES

Outfall 228

The Draft Outfall 228 IRAM Work Plan was submitted to DEQ followed by the Final Outfall 228
IRAM Work Plan with DEQ's suggested incorporated changes on November 11, 2005.

Spring 2005 Post-Characterization Groundwater Event

The Spring 2005 Post-Characterization Groundwater Event Technical Memorandum was
submitted to DEQ on December 21,2005. This document presents the analytical data from
groundwater samples collected between April 11 and May 6,2005.

North Doane Lake Ecological Risk Assessment

As requested by DEQ, AMEC submitted a letter on December 8, 2005 containing detection and
reporting limits for fish tissue analysis.

Investigative-Derived Waste Disposal (lOW)

Two drums of lOW were transported off-site during the quarter and disposed at Chemical Waste
Management of the Northwest, Inc. (CWM), in Arlington, Oregon. The drums contained waste
terra cotta pipe and other debris.

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com

K:\10000\10700\10703\Phase 15 Monthly
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Oregon Department of Environmental Quality
RP - Portland Site
Fourth Quarter, 2005 Quarterly Progress Report for RifFS

Granular Activated Carbon (GAC) Management

arne

The spent GAC used for final treatment of the effluent from the on-site wastewater treatment
plant was taken out of the absorber units on November 2, 2005 and replaced with clean GAG.
The spent GAC was then stored in lined and covered steel containers. DEQ confirmed
on December 20, 2005 that the spent GAC was eligible for disposal as a corrective action
management unit (CAMU) waste under an existing CAMU-eligibility decision originally granted
in May 2003.

The spent GAC is currently awaiting transport to CWM, in Arlington, Oregon. The transport of
the GAC is anticipated in January 2006.

West Doarie Lake

Implementation of the characterization phase of the West Doane Lake Treatability Study Work
Plan dated June 27,2005, was completed in November 2005.

Source Control Evaluation

The Final Stage 1 Soutce Control Evaluation Work Plan was submitted to DEQ on October 31,
2005. Portions of the Stage 1 SCE work proposed to be conducted at the Siltronic property,
including reconnaissance sampling and well installation, were completed during November and
December 2005. Additional phases of the Stage 1 SCE work have continued to be delayed
pending property access and permit approval.

Significant Problems Encountered

Despite SLLI's best efforts, by letters dated November 2 and 29,2005, Arkema has denied
further access to the Arkema property. The denial of access is preventing Stage I SCE work
and the completion of the SCE on the Arkema property. Pursuant to access previously granted
and the Stage I SCE, SLLI installed three well clusters on Lots 1 and 2 of the Arkema property.
Arkema's denial of further access has prevented sampling of these wells. On December 14,
2005, SLLI met with DEQ to request from DEQ assistance in obtaining access to the Arkema
property. Subsequently, the DEQ Arkema site project manager contacted Arkema and DEQ
then directed that SLLI contact Arkema and attempt to resolve the differences between Arkema
and SLLI. SLLI will contact Arkema in the near future.

On December 27,2005, the City of Portland issued its Greenway Review decision on SLLI's
application to install three monitoring well clusters on the Willamette River beach, below the
ordinary high water line (OHWL) pursuant the DEQ Stage I SCE. The decision requires that
SLLI install the wells below grade, or move the location of the wells above the OHWL. Installing
the wells below grade is inconsistent with OWRD well completion requirements. A below grade
completion will be seasonally submerged below surface water, limits the access for sampling
during these periods, and risks surface water intrusion into the wells. SLLI has appealed the
City decision.

Project No.: 0-61M-107030/Phase 15
K:\10000\1 0700\1 0703\Phase 15 Monthly-Quarterly
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Oregon Department of Environmental Quality
RP - Portland Site
Fourth Quarter, 2005 Quarterly Progress Report for RifFS

Technical decision delays from DEQ regarding North Doane Lake (NDL) fish tissue sampling
during the second and third quarters of 2005, and further delays due to BNSF property access
issues, prevented the fish tissue sampling at NDL from being conducted during the fourth
quarter 2005, therefore missing the seasonal opportunity for sampling. Fish tissue sampling is
planned for Spring 2006, pending resolution of technical issues with DEQ and finalization of
property access from BNSF. No other significant problems were encountered during this
current reporting period.

Activities Planned for the Next Reporting Period

The activities currently planned for the next quarterly reporting period (First Quarter 2006)
include the following (not in chronological order):

• Continue to work toward obtaining permits and property access for the remaining Stage 1
SCE investigation tasks;

Conduct treatability study sampling and geotechnical investigation at WDL;

• Implement Outfall 22B IRAM Work Plan, pending receipt of City of Portland agreements;

• Submit the Draft NDL Human Health Risk Assessment Work Plan;

• Finalize on-property baseline Human Health Risk Assessment;

• Submit a Final HDD/LADD Investigation Report;

• Submit a Final Outfall 22B Storm Sewer Sampling Report;

• Submit a work plan for an expanded geophysical investigation in the Lake Area;

• Submit a Lake Area Intrusive Investigation Technical Memorandum;

• Submit a Draft Lake Area Bioremediation Pilot Study and Colloid Evaluation Work Plan; and

• Conduct NDL fish tissue sampling (pending property access and DEQ approval of timing).

If you have any questions, please call Roger Gresh at (503) 639-3400.

Sincerely,

AMEC Earth & Environmental, Inc.

~/?-WL-..
Teresa AR. Wilson, R.G.
Staff Geologist

TARW/lp

Project No.: 0-61M-107030/Phase 15
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Roger Gresh, P.G.
Project Manager
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Oregon Department of Environmental Quality
RP - Portland Site
Fourth Quarter, 2005 Quarterly Progress Report for RifFS

C: R. Ferguson, SLLI
S. Dearden, Sanofi Aventis
J. Benedict, CHBH&L
D. Blount, Landye Bennett Blumstein LLP
C. Collins, ESCO Corp.
M. Morford, Stoel Rives, LLP
J. Peale, Maul Foster & Alongi
B. Sheppard, BNSF
1. McCue, Siltronic Corporation
L. Patterson, Arkema, Inc
I. Dubrow Davidson, Schnitzer Investment Corp.
J. Baird, Air Liquide America Corp.
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LETTER OF TRANSMITTAL

TO:

I~~©~DW~~

WFEB 1 1006 ~
By~

Maul Foster & Alongi Date: January 31, 2006
3121 SW Moody Avenue, Suite 200

Job No: 0-61M-107030/PhasePortland, Oregon 97239

Attn: James Peale

RE: RP - Portland Site

WE ARE SENDING YOU: o Attached o Under Separate Cover via US Mail

Copies Dated Description

1 1/31/06 Response to Maul Foster & Alongi, Inc. Letters Dated November 18 and 21,2005

THESE ARE TRANSMITTED as checked below:

o For Review o For Approval o For Your Use o As Requested

AMEC Earth & Environmental, Inc.
7376 SWDurham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com
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a e
January 31, 2006

Mr. Tom McCue
Siltronic Corporation
7200 NW Front Avenue, MS-20
Portland, Oregon 97210-3676

Dear Tom:

Re: Response to Maul Foster & Alongi,. Inc. Letters Dated November 18 and 21, 2005
Source Control Evaluation Work
RP - Portland Site

AMEC Earth & Environmental, Inc. (AMEC), on behalf of SLLI, is sending this letter in response
to two letters sent on your behalf by Maul Foster & Alongi, Inc. (MFA) dated November 18 and
21, 2005, regarding work being conducted by AMEC on Siltronic Corporation (Siltronic)
property. MFA's letters document events that occurred during AMEC's direct-push sampling at
locations SIL-01 and SIL-04. The sampling was conducted as part of SLLI's Stage 1 Source
Control Evaluation (SCE) scope of work, as presented in the Final Stage 1 SCE Work Plan
dated October 31, 2005. We note that, contrary to the statement in the November 18 letter, the
broken direct-push rod was located at SLLI boring location SIL-01, not SIL-02 as stated by MFA.

It should be noted that, in the case of both incidents, AMEC consulted with MFA field staff who
confirmed with Mr. James Peale that the AMEC proposed method of abandonment for the
broken direct-push rod by grouting in place was satisfactory to MFA. AMEC was told verbally
by Ms. Scout Mauldin of MFA that Mr. Peale approved the abandonment procedure.

Although the measures taken at the locations of the broken rods are generally considered
sufficient to avoid creation of a vertical migration pathway, SLLI chose to attempt to overdrill and
remove the rods as a very conservative measure that could eliminate the subsurface metal rods
from Siltronic's property. AMEC proposed a scope of work to Siltronic and MFA bye-mail on
December 21,2005, to overdrill at these locations using a sonic rig. The proposed scope of
work and schedule were accepted by Siltronic bye-mail on December 22, 2005.

On January 11 through January 16, 2006, Boart Longyear (Boart), at the direction of AMEC,
attempted to retrieve the broken rods from both boring locations SIL-01 and SIL-04 using sonic
drilling methods. MFA representatives were onsite observing the overdrilling activities. Despite
extensive efforts, the overdrilling activities at both locations were unsuccessful in removing the
broken direct-push rods. Both borings were abandoned in accordance with State of Oregon
requirements. Following is a summary of those overdrilling activities.

SIL-01

At location SIL-01, 8-inch casing was advanced by Sonic drilling to a depth of 45 feet below
ground surface (bgs) and a bentonite seal was installed from approximately 42 to 45 feet bgs.
After allowing the bentonite seal to hydrate for one hour, Boart continued drilling and casing the
hole with 6-inch casing while advancing with a 4-inch core barrel. Boart cored from 70 to 90
feet bgs several times with the 4-inch core barrel in an attempt to trap the broken direct-push

AMEC Earth &Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com
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Stage 1 Source Control Evaluation, Siltronic Riverbank
RP - Portland Site
Response to MFA letters dated November 18 and November 21,2005

rods in the core barrel. After three hours of unsuccessful attempts, the boring was abandoned
with 280 gallons of bentonite grout and six 50-pound bags of bentonite chips.

SIL-04

At location SIL-04, 9-inch casing was advanced to 48 feet bgs and a bentonite seal was
installed from 45 to 48 feet bgs. After the seal was allowed to hydrate for one hour, 8-inch
casing was advanced to 58 feet bgs, while using a 6-inch core barrel to drill ahead of the casing.
Again, Boart worked for over three hours attempting to trap the direct-push rods within the core
barrel and was unsuccessful. The boring was abandoned with 260 gallons of bentonite grout
and seven 50-pound bags of bentonite chips.

As discussed, and agreed to at the time of the incident, AMEC felt that grouting the rods in
place is protective of the groundwater, and does not anticipate any issues related to preferential
pathways along or within the pipe. We welcome any guidance that MFA, based on their site
experience, can give us regarding future field-related issues that may be encountered at the
Siltronic property, and appreciate the cooperation and interaction provided to date.

If you have any questions, please contact Roger Gresh or Teresa Wilson at (503) 639-3400.

Sincerely,

AMEC Earth & Environmental, Inc.

~/vL,
Teresa A.R Wilson
Task Manager

TARW/lp

~rL
Roger Gresh, RG.
Project Manager

c: S. Dearden, Sanofi-Aventis
R Ferguson, SLLI
J. Benedict, CHBH&L
J. Peale, MFA
C. Reive, Jordan Schrader
A. Gladstone, Davis Rothwell Earle & Xochihua
T. Roick, DEQ
D. Bayuk, DEQ
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• MAUL
•• FOSTER

••• ALONGI INC.

ENVIRONMENTAL & ENGINEERING CONSULTANTS

3121 SW Moody Avenue, Suite 200 : Pordand, Oregon 97239 I Phone 971544.2139 I Fax 971.544.2140 I www.MFAinc.or~

October 9,2007
Project No. 8128.01.14

Mr. Matt McClincy
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Re: Evaluation of Groundwater Discharge to the Willamette River - RP Portland Site
Portland, OR
ECSI #155

Dear Matt:

On behalf of Siltronic Corporation (Siltronic), Maul Foster & Alongi, Inc. (MFA)
reviewed the October 1, 2007 letter from AMEC Earth & Environmental (AMEC) on
behalf of SLLI. The letter provided an evaluation of groundwater discharge to the
Willamette River offshore of the Siltronic property, and adjacent Arkema and NW Natural
(NWN) properties.

The objective of the evaluation is to determine if additional in-river investigation of
transition zone water (TZW) is required for the Portland Harbor Remedial Investigation
(RI). The evaluation includes a review and update of the conceptual hydrogeologic model
(CHM) for the Rhone-Poulenc (RP) site and downgradient properties, based on upland
data (collected by individual property owners) and in-river data (collected by LWG and
Siltronic). MFA has developed the following brief comments regarding the data and
interpretations in the letter.

Page 5 and related Figures 2 and 3 - With respect to the extent of the Deep Alluvial
Gravel (DAG), the letter omits mention of Siltronic borings WS-13, WS-15, and WS-16.
The DAG was detected in these borings at thicknesses ranging from approximately two to
23 feet thick, at depths up to 234 feet below ground surface (bgs). These data suggest that
the extent of the DAG is greater than what is presented in the letter. The extent of the
DAG may be critical for developing the CHM.

Page 17 and related Figure 5 - The statement" ...TZW samples obtained by Siltronic in
Region 2 did not detect any 1,2-DCB (MFA, 2005b)" omits reference to a low-level
detection of 1,2-DCB in TZW in boring GP-30, which is shown on Figure 5. Also,
chlorobenzene (CB, a degradation product of dichlorobenzene isomers) was detected in

R:18128.01 Siltronic CorpICorrespondence\14_GW Discharge Evaluation 1O.9.07lLf-M. McClincydoc
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Mr. Matt McClincy
October 9,2007
Page 2

Project No. 8128.01.14

TZW in boring GP-27, which is slightly downstream of Region 2. While the detections of
1,2-DCB and CB were low (0.85 and 1.4 ug/L, respectively), they should be considered in
the evaluation of the CHM.

Page 18 - With respect to Region 3, MFA understands that Anchor Environmental, LLC
has collected TZW samples along several transects offshore of the NWN and Siltronic
properties. These data would appear to be relevant, although validated data may not yet be
available.

These comments are intended to assist Portland Harbor stakeholders in their evaluation of
the need for additional TZW investigation by LWG. These comments do not address
characterization of the lateral and vertical extent of soil and groundwater impacts on the
Siltronic property from former RP operations, which is not yet complete.

Please call either of us at (971) 544-2139 if you have questions or comments.

Sincerely,

Maul Foster & Alongi, Inc.

~
ames G.D. Peale, R.G.
enior Hydrogeologist

n/~vV\~
" n:a~e~ J.,Maul, R.G.

Principal Hydrogeologist

cc: Matt McClincy, DEQ
.Dana Bayuk, DEQ
Tom McCue, Siltronic
Chris Reive, Jordan Schrader
Alan Gladstone and William Earle, Davis Rothwell Earle & Xochihua, P.e.
Stuart Dearden, sanofi-aventis US, Inc.
Robert Ferguson, SLLI
Jim Benedict, Cable Huston Benedict Haagensen & Lloyd LLP
Roger Gresh, AMEC Earth & Environmental
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June 15,2006
Project No. 8128.01.14

Mr. Roger Gresh
Project Manager
AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon 97224

Re: Draft Stage 2 Source Control Evaluation Work Plan - Siltronic Upland
RP - Portland Site
ECSI #155

Dear Mr. Gresh:

On behalf of Siltronic Corporation (Siltronic), Maul Foster & Alongi, Inc. (MFA) has
reviewed the above-referenced document (the draft work plan) prepared by AMEC Earth
and Environmental, Inc. (AMEC) on behalf of SLLI. The draft work plan describes
proposed investigation of off-site impacts from past practices at the former Rhone
Poulenc (RP) facility. In short, the draft work plan requires significant revision prior to
submittal to the Oregon Department of Environmental Quality (DEQ). In the interest of
conserving resources, we offer the following comments to help focus the proposed scope
of work and facilitate an acceptable amendment to the access agreement.

GENERAL COMMENTS

1. The draft work plan includes a groundwater monitoring well installation task.
The basis for the proposed monitoring well locations is not provided, and
several of the locations are problematic for Siltronic's current and future
operations, and also (potentially) heavy equipment access. MFA recommends a
site visit by AMEC staff prior to finalizing the proposed locations in a submittal
to DEQ. The proposed monitoring well installation plan is the primary reason
that Siltronic is not approving the draft work plan.

2. The draft work plan purports to implement a data quality objective (DQO) based
approach. Typically, the DQO approach involves formulation of a problem
statement or statements; supporting study questions; inputs to decisions; and
decision rules. The draft work plan does not include a description of these
components of the DQO approach. Further, the outcome of the draft work plan

R:\8128.01 Siltronic Corp\Corrcspondence\14]hase 11 WP Comments 6.15.06\Lf-R.Gresh.doc
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(e.g., the proposed monitoring well locations and sampling approach) does not
appear to be based on a DQO approach.

3. A stated objective of the draft work plan is to provide data to inform the design
of potential interim source control measures and other potential remedies on the
Siltronic property if deemed appropriate. The draft work plan does not include a
description of how the data will be evaluated to make source control decisions.
Further, the draft work plan states that the investigation is being conducted in
response to DEQ's February 22, 2006 request to delineate the nature and extent
of RP-related constituents. MFA agrees that data for both objectives (source
control evaluation and nature and extent) need to be collected. As suggested
above, evaluation of the work scope in the context of the DQO process can
optimize the allocation of resources and minimize duplicate data collection
efforts.

4. During the April 12, 2006 meeting at Siltronic, AMEC described the proposed
approach for source control measures on the RP property and downgradient
locations. One technology being carried forward for further evaluation is in-situ
bio-sparging. Siltronic remains opposed to application of this technology on the
Siltronic property based on potential employee exposure to RP constituents of
interest (CGIs) such as dioxins and furans that may be mobilized to the vadose
zone and/or the atmosphere by this technology. MFA recommends that AMEC
further evaluate other source control measures, and revisit the proposed scope of
work in the draft work plan to ensure that the data collected can be used for such
evaluation.

SPECIFIC COMMENTS

1. Section 1.1 (Data Quality Objectives); Item 2. The scope of baseline
hydrogeologic data for source control measure design should include data
applicable to design of a wide range of potential technologies.

2. Section 1.1 (Data Quality Objectives); Item 3. The draft work plan should
identify delineation of the entire lateral and vertical nature and extent as an
objective (consistent with DEQ's request). Evaluation of only the "western
boundary [i.e., in the direction of Route 30] of RP-related COIs" is not
consistent with DEQ's request, in that the entire lateral extent should be
delineated.

3. Section 1.1 (Data Quality Objectives); Item 4. The draft work plan does not
identify how this objective will be met. It is presumed that the results of
compound-specific isotope analysis (CSIA) for volatile organic compounds

R:18128.0 1 Siltronic CorplCorrespondencel14]hase 11 WP Comments 6. 15.06ILf-R.Gresh.doc
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(VOCs) will be a line of evidence. Since CSIA is a relatively new technology,
further discussion of how this objective will be met is appropriate. MFA notes
that the recent CSIA results I show that carbon isotope ratios in the
dichlorobenzene isomers and monochlorobenzene in groundwater are very
similar, suggesting a unique source.

4. Section 1.1 (Data Quality Objectives); Item 5. It is important to note that
trichloroethene (TCE) and its degradation products (including cis-1,2
dichloroethene [DCE]; trans-1,2-DCE, 1,1-DCE, and vinyl chloride) are RP
related COIs.

5. Section 1.2 - Scope of Work. The scope does not describe how the results of the
field investigation will be analyzed to meet the objectives stated in Section 1.1.

6. Section 2.0 - Monitoring Well Installation. Several of the proposed locations
could or will interfere with Siltronic operations, preventing approval of the draft
work plan. MFA reiterates the need for a site visit to further evaluate impacts to
Siltronic's operations.

The rationale for the proposed locations of the monitoring well clusters near the
Siltronic parking lots is not presented, and appears somewhat arbitrary. It is
difficult to evaluate the proposed locations absent a discussion of groundwater
flow, and based on the limited conclusions presented in the Stage 1 Source
Control Evaluation Technical Memo. At the least, the draft work plan should
include an evaluation of groundwater flow direction and a rationale based on
hydrogeologic conditions.

The rationale does not appear to be based on potential RP-COI distribution. For
instance, RP-COIs were detected in reconnaissance groundwater samples and
soil samples located approximately 350 feet southwest of proposed location RP
21-S, where no investigation is proposed. Since resonant sonic drilling is
expensive, it may be valuable (in the context of resource management) to
conduct a direct-push investigation with reconnaissance groundwater sampling
for RP-COIs that can be analyzed on a rapid tum around time (TAT) basis, and
use the results to optimize monitoring well locations.

The proposed location of monitoring well cluster RP-24-S/AlG/B may require
mobilization of a limited access rig due to the proximity to the river bank.

The criteria for installing a monitoring well in a gravel unit should be explained
further. For instance, what is the minimum thickness of a gravel zone that will

I In AMEC's Stage 1 Source Control Evaluation Technical Memorandum (dated 5/19/06).

R:\8128.0 I Siltronic Corp\Corrcspondcnce\14]hase II WP Comments 6.15.06\Lf-R.Gresh.doc

SCOEPA00013514



Mr. Roger Gresh
June 15, 2006
Page 4

Project No. 8128.01.14

trigger the decision to install a monitoring well? Will the presence of fractured
basalt at the base of the Alluvium Zone trigger the decision to install a
monitoring well? If a gravel well is installed, what is the anticipated vertical
separation between the gravel well screen and the underlying basalt well screen?

MFA suggests collecting a minimal number of soil samples for chemical
analysis to correlate sorption data with the proposed total organic carbon data.

7. Section 3 - Task 2 - Groundwater Monitoring. The frequency and duration of
groundwater monitoring activities should be included.

8. Section 5 - Schedule. The schedule appears to be contingent upon completion of
the Lake Area Hydrologic Investigation (LAHI). Siltronic requests an update
regarding the status of the LAID activities.

SLLI is to be commended for accelerating the investigation process. However, the draft
work plan requires significant revision and should not be submitted to DEQ in its present
form.

Please call either ofus at (971) 544-2139 if you have questions or comments.

Sincerely,

Maul Foster & Alongi, Inc.

~&--
Senior Hydrogeologist ~

VV\~
ames J. Maul, RG
rincipal Hydrogeologist

cc: Tom McCue, Siltronic
Chris Reive, Jordan Schrader
Alan Gladstone, Davis Rothwell Earle & Xochihua, P.e.
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Mr. Robert Ferguson
SLLI
1 Copley Parkway
Suite 309
Morrisville, NC 25760

Re: Source Control Evaluation Work - RP Portland Site
Second Drill Rod Failure

Dear Mr. Ferguson:

The following letter discusses recent events at the Siltronic Corporation (Siltronic) facility
related to the drilling activities performed by AMEC Earth and Environmental (AMEC)
on behalf of SLLI. Maul Foster & Alongi, Inc (MFA) has identified issues related to
AMEC's performance that require documentation at this time, and may warrant future
actions by SLLI.

On the morning of November 21, 2005, AMEC's direct-push subcontractor Boart
Longyear/Geotech (Boart) notified MFA's oversight representative that the direct-push
rods had sheared and broken as they were advanced for groundwater sampling. The
following information is relevant:

e The location is approximately 225 feet plant east of, and approximately cross
gradient from monitoring well cluster RP-07.

o The break occurred at a depth of approximately 60 feet below ground surface (bgs),
below the top of the saturated zone (approximately 25 feet bgs).

o Approximately 30 feet of direct-push rod was left in the subsurface, from about 60
to about 90 feet bgs.

ell Groundwater from approximately 60 feet bgs has not been previously sampled at
this location or upgradient of this location.

6' The direct-push tooling included a groundwater sampling assembly. The assembly is
typically advanced in a closed configuration (i.e., groundwater cannot enter the

R:\8128.0 I Siltronic Corp\Correspondence\14_Source Control Evaluation Geoprobe 11.21.05\Lf~ second notification re geoprobe.doc

SCOEPA00013516



Mr. Robert Ferguson
November 21,2005
Page 2

Project 8128.01.14

direct-push rods), and exposed to the aquifer at the target sampling depth. The
direct-push rods typically do not leak (i.e., allow infiltration of groundwater into
the rods) during advancement, however, the sheared rod remains open at the top
and it is uncertain if it can be sealed.

e The integrity of the direct-push tooling is unknown:

o The direct-push tooling was abandoned (i.e., not recovered) in-place; grout was
injected into the formation from approximately 60 feet bgs to the surface.

There is a potential for the abandoned direct-push tooling to create preferential pathways
for shallower (i.e., at the 60 ft-bgs interval) impacted groundwater to contaminate deeper
groundwater - through the direct-push rods, and alongside the rods. If data indicate that
the direct-push tooling has created a preferential pathway, SLLI may be required to take
appropriate actions to delineate the impacts.

Please call either of us at (971) 544-2139 if you have questions or comments.

Sincerely,

Maul Foster & Alongi, Inc.

James G.D. Peale, RG
Senior Hydrogeologist

James J. Maul, RG
President and Principal Hydrogeologist

cc: Tom McCue; Siltronic
Chris Reive; Jordan Schrader
Alan Gladstone; Davis Rothwell Earle & Xochihua, P.c.
James Benedict; Cable Huston Benedict Haagensen and Lloyd, LLP
Teresa Wilson; AMEC Earth & Environmental
Tom Roick, Dana Bayuk; Oregon Department of Environmental Quality

R:\8128.0 1 Siltronic Corp'Correspondencevl ajSourcc Control Evaluation Geoprobe 11.21.05\Lf- second notification re geoprobe.doc

SCOEPA00013517



INC.
ENVIRONMENTAL & ENGINEERING CONSULTANTS

11II MAUL
11I11I FOSTER

••• ALONGI

3121 SW Moody Avenue, Suite 200 i Portland, Oregon 97239 I Phone 97~544.2139 Fax 97L544.2140 I ·w",·w.MFAinc.ori

June 28, 2007
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Mr. Dana Bayuk
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

Re: Siltronic Focused Feasibility Study Work Plan
Siltronic Corporation
7200 NW Front Avenue, Portland, OR
ECSI #183

Dear Dana:

On behalf of Siltronic Corporation (Siltronic), Maul Foster & Alongi, Inc. (MFA) has
developed the following scope of work for a Focused Feasibility Study (FFS) for the
facility located at 7200 NW Front Avenue, Portland, Oregon. This document serves as the
work plan. This streamlined approach meets the project needs given the nature of the
proposed work as outlined below and the extensive work already completed.

The FFS will address trichloroethylene (TCE) and its daughter products (dichloroethene
isomers [DCE] and vinyl chloride [YC]) located in the upland source area, and that extend
in a downgradient plume to Area] in the Willamette River.

The Order Requiring Remedial Investigation and Source Control Measures (the Order),
DEQ No. VC-NWR-03-l6, issued to Siltronic on February 9, 2004, requires Siltronic to
implement Source Control Measures (SCMs) if it is determined that they are needed to
protect human health and the environment. Section 5B of the Order states that Siltronic
shall identify and evaluate source control measures, and that the DEQ will review and
approve these measures pursuant to Oregon Administrative Rules (OAR) 340-122-0070
and through consultation with the United States Environmental Protection Agency
(USEPA).

Through the FFS, Siltronic will select the SCM to satisfy the removal requirement of
OAR 340-122-0070 as directed under the Order for this area. The FFS will be completed
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so that it generally meets the requirements of OAR 340-122-0085 and OAR 340-122
0090, and follows the guidance documents prepared by DEQl and EPA?)

The approach for and timing of remediation of Area 2 (in the Willamette River) by
Siltronic has not yet been determined at this time, since it is co-located with a larger area
of sediment impacted by other parties. Cleanup of this area would be evaluated in a
separate FFS or Engineering Evaluation/Cost Assessment (EE/CA) under USEPA
jurisdiction.

Remedial Investigation Status

The Remedial Investigation (RI) report is currently under review by DEQ. The report
indicates that SCMs are appropriate. Based on agency feedback during the RI Report
rollout meeting in April, 2007, it does not appear that significant data gaps exist that will
delay implementation of the FFS.

Additional field studies are planned to provide data to inform the FFS. The additional
studies include supplemental plume delineation and collection of Manufactured Gas
Product (MGP) Dense Non-Aqueous Phase Liquid (DNAPL) samples to support the
conclusions of the Desorption Bench Test Report. The supplemental plume delineation
will consist of completing five soil borings along the riverbank between WS-12 and WS
14. Groundwater samples and pneumatic slug tests will be analyzed to refine the
estimated spatial extent of VOCs along the riverfront, and to further evaluate hydraulic
properties of the formation. The additional field studies are expected to be completed
during the course of the FFS so that pertinent data may be included.

Pilot Study

.MFA has completed several studies prior to the FFS to guide the technology selection
identification process and field testing of the most likely technology, which include a
technology evaluation, a laboratory bench test, and an in-situ pilot study. The Initial
Source Control Technologies Evaluation (ISCTE) (MFA, 2006) was prepared to evaluate
potential technologies for applicability, short-term effectiveness, long-term effectiveness,
implernenrability, scalability, impact of MGP waste, impacts to facility operations, design
requirements, operation and maintenance, system limitations, and system cost. The

: DEC), 199X. Guidance for conducting feasibility studies. Portland, Oregon. July I.
? EPA. 1988. Guidance for conducting remedial investigations and feasibility studies under CERCLA.

OSV/ER Directive 9355.3-01. Washington, D.C .. October.
} EPA 1993. Conducting Non-Time-Critical Removal Actions Under CERCLA, 1993.
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conclusion of the ISCTE was that bench-scale testing of bioremediation technologies was
warranted.

A bioremediation bench test was performed to compare the effectiveness of several
bioremediation materials with soil and groundwater from the Siltronic site. The bench test
was carried out with increasing levels of TCE introduced to the system to understand the
effectiveness of different products at concentrations observed at the riverbank area and in
the source area. The bench test concluded that field testing of EHC® by Adventus
combined with KB-l ®by SiREM was warranted, in the form of a small scale pilot study.

:MFA is currently preparing a Pilot Study report summarizing the data obtained during the
in-situ bioremediation pilot study of EHC and KB-l at the riverbank and in the source
area. The initial data provides a high level of confidence in the success of applying the
technology to address TCE and its degradation products at the site. The Pilot Study report
is expected to be submitted to DEQ during July of2007.

Description of the FFS Process

Based on the information prepared for the evaluation of treatment technologies and the
success of the Pilot Study, MFA proposes to use a streamlined FS process in accordance
with the DEQ FS Guidance (Section 1.4) and with the Portland Harbor Joint Source
Control Strategy (JSCS) (December, 2005), Appendix A. The JSCS states that

" ... the evaluation and selection of source control measures should be based on a
focused feasibility study (e.g., similar to the U.S. Environmental Protection Agency
[USEPA] Engineering Evaluations/Cost Analyses [EE/CA] process) performed
under DEQ's cleanup rules. Under this approach, a limited number of alternatives,
including any presumptive remedies, are selected for detailed analysis. Only the
most qualified technologies that apply to the media or source of contamination
should be discussed."

The FFS approach is proposed for two reasons. First the FFS is not intended to identify a
site-wide remedy. The FFS will address the upland source (i.e., former UST area) and
downgradient plume of TCE and its degradation products associated with Area 1, but will
not address the shallower sediment impacts in Arc-a 2. Secondly, the FFS approach is
proposed because a technology evaluation has 2c];-e::;.Jy been completed.

The conclusion of the technology evaluation is that enhanced bioremediation (in the f0l111

of a permeable reactive barrier, or PRB) is 1'he (n(iSi appl icable technolug): f(~r TCE and its
degradation products at the site. The effectiveness of enhanced bioremcdiation was
demonstrated by a comprehensive bench test and subsequent pilot study. In the FFS, MFA
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will expand the evaluation of enhanced bioremediation to address the standard elements
of a feasibility study, as applicable. .

Consistent with DEQ's FS guidance, the FFS will briefly provide details of the site
characterization, such as the site description, the nature and extent of contamination,
identification of hot spots, and a summary of the risk evaluation. The report will include a
discussion ofthe remedial action objectives (RAOs), general response actions, technology
screening (performed in the ISCTE and supplemented with data from the bench test, pilot
study, and supplemental plume delineation), and development of remedial action
alternatives. Six PRB alternatives will be evaluated, two in the upland source area and
four at the riverbank area. The lateral distance, number of injection rows, and injection
grid location and density will be the variables used in formulating the six alternatives.

The remedial action alternatives will be compared on the basis of protectiveness (and
residual risk), effectiveness, long-term reliability, implementability, implementation risk,
and cost reasonableness. The evaluation will conclude with the recommendation of the
remedial alternative. The recommendation would contain a preliminary assessment of
applicable or relevant and appropriate laws and regulations would be achieved, impacts to
facility operations, impacts to/from MGP wastes and MGP remediation measures, and the
recommended points of compliance.

Coordination with Northwest Natural

Northwest Natural (NWN) is currently in the process of conducting pilot testing of control
technologies to control MGP contamination that extends from the Gasco site onto the
Siltronic property. NWN is considering the implementation of a hydraulic control system
that may be coupled with a physical barrier to groundwater flow (i.e., sheet pile wall or
deep soil mixing [DSMJ). The configurations of the planned NWN systems could extend
into the downgradient plume treatment area. As a result, the FFS will identify
biorernediation options that can work in parallel with or otherwise be coordinated with or
replaced by NVlN's potential SCMs.

The potential alternatives under consideration by NWN will also be evaluated for their
ability to manage the downgradient plume of TCE and its degradation products, absent
implementation of a riverbank remedy by Siltronic. MFA and Siltronic will coordinate
with N \VN and their contractor, Anchor Environmental, to determine the potential layout
of their proposed systems, and other details relevant to implementation and design of the
SCMs for both parties.

Remedial Action Objectives
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Three RAOs will be addressed in the FFS for the remedial action. The RAOs will be
consistent with the limits developed for the Portland Harbor in the JSCS for TCE and its
daughter products. The proposed RAOs are:

• Achieve reduction of TCE, DCE, and VC in the downgradient plume to JSCS
Levels or lower at riverbank.

• Reduce concentrations of TCE, DCE, and VC in the downgradient plume under the
river to JSCS Levels or lower before discharge to river at Area 1.

• Reduce upland source area concentrations of TCE, DCE, and VC, and treat
concentrations exceeding hot spot levels.

Schedule

MFA anticipates submitting the Draft FFS to DEQ during the third quarter 2007 (3Q
2007), assuming DEQ concurrence by July 16, 2007. The Final FFS would be submitted
to DEQ early in the fourth quarter of 2007 (4Q 2007), assuming that DEQ is able to
rapidly review the draft document and supply comments back to Siltronic. MFA is
prepared to begin work on the FFS immediately, contingent upon DEQ review and
approval of the proposed approach.

Please call either of us at (971) 544-2139 if you have questions or comments.

Sincerely,

Maul Foster & Alongi, Inc.

Ted \-VaIL P.E.
Principal Engineer

cc: Matt McClincy, DEQ
Tom McCue, Siltronic
Chris Reive, Jordan Schrader
Alan Gladstone and Wil1iam Earle, Davis Rothwell Earle & Xochihua. P.C.
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

HAl LOGGER:

SAMPLING METHOD:

Rob Ede

Macro Core

B-53

DRILL

FINISH

NW Natural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

Push Probe / Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

14:30

TIme:

16:15

2-inch

31.36

3.25" steel tem

Not Ap licable

Gravelly SILT - brown, moist, some small brick fragments, black coal
(carbon pitch?) fragments, no petroleum odor, no sheen (2.5-4.5' bgs)

Grass surface
Silty Sandy GRAVEL - brown, dry, plant matter/brick
fragments/concrete in upper 2.5' bgs, no tar or staining, no petroleum
odor, no sheen (0-2.5' bgs)

Gravelly Sandy SILT - brown, moist, clear broken glass@6' bgs,
concrete and brick fragments @ 9' bgs, some black flecks (carbon
pitch?) in silt from 7-9' bgs (3-4 mm size), no petroleum odor, no sheen
(5-9' bgs)

Silty GRAVEUdebris (brick/concrete) - moist, no petroleum odor, no
sheen.

Silty Sandy GRAVEL (brick/concrete) - no petroleum odor, no sheen,
sampler bent at 12-15 ' bgs push, Refusal @ 15' bgs. Hole moved 5 feet
south due to debris in soil.

Note: Sampling below 15 feet bgs was from new hole located 5 feet
south of original hole.

Gravelly SILT - wet, brown with orange and gray mottling, black carbon
pitch flecks, sticky, slightly plastic, carbon pitch odor, no sheen (15-18'

BORING DIAMETER:

TOP OF CASING ELEVATION:

SURFACE ELEVATION:

CASING DIAMETER:

SOIL DESCRIPTION
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-53
Portland, Oregon

503) 796-0717 HAl LOGGER: Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe 1Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 14:30 16:15

Portland, Oreaon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/07/04 06/07/04

Eo< ...J
0:: BORING DIAMETER: 2-inchZ w C/)

~* ~IJI >-...J :g w
~OCJ ~~ U 0:::

ffi~ ~ <r:~ CASING DIAMETER: 3.25" steel temp. from 0-30' bgs;2'l...:l ...::l~ et---- ::JI-= W ~ $:
~~z-

~~
w

C/)E C/)c:{E t- >0:::O~ ~ w~~ I Cl SURFACE ELEVATION: 31.36
i= 08: ~ Ow t- z

i=l~ «~ O:::.s w Ut- o, ::J Eo<P TOP OF CASING ELEVATION: Not Applicable
~i=l U)~ w CD~ 0::: WZ W 0 U)'-"

~
I ::s 0

0:::- 0 0::

U
(9

SOIL DESCRIPTION

I Gravelly SILT with brick and wood fragments - wet, pieces of concrete,
21 pitch odor, no sheen (20-21' bgs)

Gravelly Sandy SILT - black to gray, moist to wet, very slight carbon pitch
22

ML odor, no sheen. Larger concrete and brick fragments at base, hard tar
fragments, no sheen (21-23' bgs)

23

OJ 24
:E
0
.s 25
'S
~

26Q) Silty Sandy GRAVEL - brick fragments, dark gray with someI=Q

GM
greenlbluelblack coloration with crumbled greenlgray rock fragments and

012 16:45 1.2 27 pitch (black coloration), piece of rock with copper wire embedded at 26.5'
bgs, wood fragments at base.

28

29

Refusal on rock @ 29 feet bgs. Boring terminated at 29 feet bgs.
30

Sample prefix =2708-040607

31

I
32

133

34

35

36

37

38

39

40

Updated: 11/1/04 APR
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

HAl LOGGER:

SAMPLING METHOD:

Rob Ede

Macro Core

B-54

DRILL

FINISH

NWNatural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:

Push Probe / Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

9:20

Time:

10:10

SOIL DESCRIPTION

2-inch

Not A Iicable

30.83

Not Ap licable

Silty SAND with Gravel - concrete and brick fragments, no petroleum
odor, no sheen (5-6' bgs)

Grass surface
Silty SAND with Gravel - brown, dry, fine-grained sand, pieces of brick
and concrete throughout, becomes moist and gray with wood
fragments at 3.5-4.0' bgs, no petroleum odor, no sheen (0-4.5' bgs)

Refusal on wet concrete or hard rock at 20.5' bgs.

Sandy gravelly SILT - gray with tan/orange mottling, moist, slightly
plastic, angular gravels (up to 40 mm) no petroleum odor, no sheen (6
8' bgs)

Refusal on concrete at 17' bgs. Relocated boring 20 feet to the
southwestfor 17-20' sample.

Sandy gravelly SILT - brown, moist, angular gravels up to - 10 mm,
minor plant matter, few black patchy zones (carbon pitch), brick
fragments, concrete piece at 19-19.1" bgs, below is black silty sand with
gravel, apparent carbon pitch, possible tar fragments, no oil, no sheen
(15-20' bgs)

Silty GRAVEL - olive-gray to brown, very moist, concrete, vesicular
basalt or slag, black sandy/silty carbon pitch, no sheen, carbon pitch
odor, hydrophobic gray film in water (pitch), no oil, no tar (10-13.5' bgs)

BORING DIAMETER:

TOP OF CASING ELEVATION:

CASING DIAMETER:

SURFACE ELEVATION:
< ~ F::::':'~==--"--'=-'-='--"-------'=~==:='-_------I
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013 9:30 2.6

014 9:38 0.1

BAG 9:45 4.9

BAG 9:50 6.2

BAG 10:05 3.4
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

NWNatural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

Rob Ede

Macro Core

Push Probe I Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

B-55

9:15

DRILL

FINISH

TIme:

13:15

5

3

2-inch

3.25" set at 35' b s

32.27

Not Applicable

Sandy silty GRAVEL in TAR matrix - moist, black, ductile (1.5-3.5' bgs)

Grass surface
Silty SAND with Gravel- brown. dry, no petroleum odor, no sheen (0-1'
bgs)
GRAVEL and CONCRETE - 1-1.5' bgs

Sandy silty GRAVEL in TAR matrix - black, moist, angular, large gravels
(60 mm), slightly elastic, with patches of viscous, but wet (semi-liquid) tar,
patches of black liquid oil observed when break open the semi-ductile
tarry matrix (10-13' bgs)

Sandy silty GRAVEL in TAR matrix - black, moist, angular, large gravels
(60 mm), slightly ductile, with patches of viscous, but wet (semi-liquid)
tar, brown silt visible towards base of core (5-9' bgs)

Silty SAND with gravel - black, moist, not ductile, less tar (black pitch
contributing to coloration?), wood fragments at 18' bgs, below which is
gray silty sandy gravel, no tar or oil observed below 18' bgs (15-19" bgs)

SURFACE ELEVATION:

CASING DIAMETER:

BORING DIAMETER:

TOP OF CASING ELEVATION:

SOIL DESCRIPTION
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

NWNalural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

Rob Ede

Macro Core

Push Probe I Direct Push

Geo-Probe 6600

Neil Kranz
Geo-Tech Explorations, Inc.

B-55

DRILL

FINISH

Time:

13:15

008 9:50 7.7

BAG 10:28 60.2

2-inch

3.25" set at 35' b s

32.27

Not Applicable

GRAVEL with sand - gray, dry, fine grained sand, no sheen, no tar, no oil
(22-22.5' bgs)

Tarry SILT with few large angular gravels (30-40mm) - black, moist, semi
elastic, dry (no wet tar zones) (20-22' bgs)

Sandy SILT - olive gray with slight brown to orange mottling, <1% mica,
fine grained, few very thin rootlets, has sheen, no oil, no tar (25-27.5'
bgs)

PITCH? - dark brown to black, brittle, hard, solid, dry, silt-sized particles,
hydrophobic, shiny on broken surfaces (like coal), no sheen, no tar, no oil
(22.5-25' bgs)

SAND - gray, moist, fine-grained, grains have light coating of brown oil,
silt layers -1 Ommthick within sand, silt is olive/gray-brown, sheen (27.5
28.5' bgs)

Sandy SILT - brown, moist, non-plastic, fine grained, no sheen, no oil, no
tar (32-32.5' bgs)
SAND - wet, grey, fine-grained, <1% mica, small «1mm) shell fragments,
no sheen, no oil, no tar (32.5-33.5)
SILT - tan with orange mottling, moist, slightly plastic, no sheen, no oil, no
tar (33.5-34' bgs)

SAND - gray, wet, fine-grained, thin brown silt layer (112") at 36' bgs, no
sheen, no oil, no tar, no petroleum odor (35-39' bgs)

NOTE: Set 3.25 inch OD steel protective casing to 35 feet bgs @ 10:45,
6n104.

SAND - grey, fine to medium grained, subrounded, no sheen, no oil, no
tar (34-34.5)

BORING DIAMETER:

SP

SP

< ~ CASING DIAMETER:E-<C/)
~?iS SURFACE ELEVATION:

b) e TOP OF CASING ELEVATION:

SAND - brown to silver (due to sheen on core), wet, fine grained, rainbow
U~M ..! sheen with several patches of brown oil coating core at 32' bgs

~
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-55

Portland, Oregon

1(503)796-0717 HAl LOGGER: Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe 1Direct Push TIme: TIme:

Gasca Facility EQUIPMENT TYPE Geo-Probe 6600 9:15 13:15

Portland Oreqon DRILLER: Neil Kranz Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/07/04 06/07/04

Eo< ....J
0::: BORING DIAMETER: 2-inchZ CJ)

~*
w

~t:i >-....J ~ UJ
ril

ril~ U 0::
ffi~ ~ <~ CASING DIAMETER: 3.25" set at 35' bgs

~~
...::lril w «~

~:CE w ~ s:
~~~~

c..E f- >0::~ CJ)a. wc..,g z :c 0 SURFACE ELEVATION: 32.27
i= Oa.

~~
Ow f- Zi=lril «~ w Uf- o, => E-<:=> TOP OF CASING ELEVATION: Not Applicable

~i=l CJ)~ w 0:: wz w 0 If.J~

~
:c ~z 0

0:::- 0 0:::

U C>
SOIL DESCRIPTION

41
SAND - gray, wet, fine-grained, subangular, several sandy silt layers

42 SP (all less than 1" thick), few white shell fragments, -4 layers of silt within
lower 2' of core, 1 layer in upper 3' of core, no petroleum odor, no
sheen (40-44.5' bgs)

43

...,
s BAG 11:45 14.8 44

t'5
2 45'S
~
<Il

46 IRi\f ;~ Silty SAND - gray, wet, muscovite/mica «1%), shell fragments
«1 mm), few fine grained sand lavers «1"), no petroleum odor, no

47 ",,:;;/ij sheen (45-47' bgs)

ML~

48 Sandy SILT - gray, moist, slightly plastic, some mica, no petroleum

SP odor, no sheen (47-47.5' bgs)

49 SAND - gray, subangular, fine-grained, poorly graded, mica «1 %), no
petroleum odor, no sheen (47.5-50' bgs)

010 11:55 50
Boring terminated at 50' bgs. Pressure grouted from bottom to

51
approximately 10 feet bgs. Bentonite chips from 0-10' bgs.

Sample Prefix =2708-040607-

52

53

54

55

56

57

58

59

60
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

NW Natural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

Rob Ede / And Rolin er

Macro Core

Push Probe / Direct Push

Geo-Probe 6600

Neil Kranz
Geo-Tech Explorations, Inc.

B-56

DRILL

FINISH

Time:

12:00

Date:

06/02/04

2

25.74

Not Applicable

Sandy Gravelly SILT - brown to orange, dry, non-plastic, 30% gravels,
becoming less gravelly and slightly plastic below 3' bgs, no petroleum
odor, no sheen (1.5-5' bgs)

Sandy Silty GRAVEL - brown with orange to red and green mottling in
silt, slightly moist, 50% gravels, sands are very fine grained, gravels are
angular and up to 20mm diameter, no petroleum odor, no sheen (5-7.5'
bgs)

Gravelly SAND - dark gray, wet, fine grained rounded sand, - 90%
sand, likely solid carbon pitch within the sand, pitch odor, no sheen (18
19' bgs)

Sandy Silty GRAVEL - as above to 17' bgs, large (up to 50 mm) rounded
and angular gravels below 17', no petroleum odor, no sheen (15-18' bgs)

Grass surface
Sandy Silty GRAVEL - brown and gray, angular, dry, no petroleum
odor. no sheen

Sandy Silty GRAVEL - as above, silts are moist, brown wih gray
mottling below 13'. Brick fragment at 14' bgs, gravels are very angular
to rounded, no petroleum odor, no sheen (10-14.5' bgs)

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

TOP OF CASING ELEVATION:

SOIL DESCRIPTION
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BAG 9:35 2.4
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56
Portland, Oregon

503 796-0717 HAl LOGGER: Rob Ede / And Rolin er DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core ..._---~---- START FINISH

NW Natural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 8:50 12:00

Portland Ore on DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/01/04 06/02/04

E-< ..... c::: BORING DIAMETER: 2-inchZ w CJ)
~ >- ..... ~ UJ

~rn ~& U ~ Ul c:::
ffi~

Q) \;i: < ........ CASING DIAMETER:::E...:l ...:l~ w <{ ........ ::JI W ~ s: 8 00Z ......

~~
a..E CJ)(E E I- >0::: ~~ SURFACE ELEVATION: 25.74o~ :2 CJ)0. w_

~ Ow I 0
f= 00. I- Z

~~ <{~ 0:::2
W Ul- o, :::J 8P TOP OF CASING ELEVATION: Not Applicableoo~ w lD~ c::: wz W 0 oo~

I ::s 0:::- 0 c:::
~

0 oU SOIL DESCRIPTION

SAND - gray, wet, very fine grained, poorly graded, rounded,
naphthalene odor, becomes tarry (black, ductile) from 22.5 - 23' bgs. no
oil identified, slight sheen. Shoe of core (-2 inches below 23' bgs is gray
sand, very fine grained, few very fine rootlets, orange oxidation staining,
no tar or oil observed below 23' bgs (20-23' bgs)

Silty SAND - gray, wet, fine-grained, less than 1% mica, subangular, no
petroleum odor, no sheen (25-26' bgs)

SAND - gray, wet, poorly graded, fine-grained, no petroleum odor,
no sheen (26-28.5' bgs)

Note: Set temporary 3.25 inch OD steel protective casing to 30 feet bgs
at 10:00, 6/01/04.

SAND - gray, wet, poorly graded, fine-grained, < 1% mica, no petroleum
odor, no sheen (29-32' bgs)

Silty SAND - gray, very moist to wet, fine-grained, less than 1% mica,
subangular, no petroleum odor, no sheen (32-33' bgs)

SAND - gray, wet, poorly graded, very fine-grained, small white shell
fragments «1 mm) at 34' bgs, no petroleum odor, no sheen (33-35' bgs)

SAND - gray, wet, poorly graded, fine-grained, mica ( < 1%), no sheen,
slight petroleum odor? (36-39' bgs).

SP

SP

SP

SP

22

21

23

24

27

28

SP

32

31

35

34

33

38

39

40

125

35.3 I

004 9:55 9.4

BAG

BAG 10:28 4.9

BAG 10:40 5.3

L§.~J
36"'11;,;;: .

---I---+--~'----+--4-+--1--+~-1

Silty SAND - gray, wet, fine-grained, less than 1% mica, subangular, no
1-_+__;-'_-+__-+--i:---I-..::-_+3;;.;0~ petroleum odor, no sheen (28.5-29' bgs)

Silty SAND - gray, wet, poorly graded, very fine-grained, small white shell
1--_-+-__+-_-+__-+--+_-+--+_+3:;.;7'---i fragments « 1mm), plant matter ( < 1%), no petroleum odor, no sheen

(35-36' bgs).

~_-+-_-+-_-+-_-+-+--+-+_t=2:.=..9--1 ! 8M I
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

HAl LOGGER:

SAMPLING METHOD:

Rob Ede I And Rolin er

Macro Core

B-56

DRILL

FINISH

NWNatural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:

Push Probe I Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

8:50

TIme:

12:00

ML

2-inch

3.25" steel tem

25.74

Not Applicable

SAND - gray, wet, very fine-grained, subangular, no petroleum odor, no
sheen, SILT layers at: 41' bgs (3" thick), 41.5' bgs (2" thick), and 43.5'
bgs ( 3" thick), the Silt is gray, moist, slightly plastic (40-44.5' bgs)

SAND - gray, wet, poorly graded, very fine-grained, subangular, no
petroleum odor, no sheen ( 45-48' bas).

SAND - gray, wet, very fine-grained, poorly graded, subangular, no
petroleum odor, no sheen, (49-49.5' bgs)

CASING DIAMETER:

SURFACE ELEVATION:

BORING DIAMETER:

TOP OF CASING ELEVATION:

SOIL DESCRIPTION

SP

Sandy SILT - gray, wet, slightly plastic, no petroleum odor, no sheen
SP (48-49' bgs)

49

48

47

46

42

41

43

44

52

51

54

57

56

53

59

50

58

55

60

~....J
w~
>0:::
Ow
01wz
0:::-

....J

~
0:::
ui
I
Z

w
0:::
oo

(/J
~CIl
::::lI
(/JrfEw_
0::: ctl

ro;§
:5

ui
o
rf~
(/JE
08::
«~

w
I

BAG 11:00 0.9

BAG 11:15 0.5
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56

Portland, Oregon

503) 796-0717 HAl LOGGER: Rob Ede / Andy Rolinger DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NW Natural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 8:50 12:00

Portland, Oreaon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/01/04 06/02/04

Eo< ..../
0:: BORING DIAMETER: 2-inchZ en ;g;

ril&
w

~(/) >-..../ Qj w
>:<:1 m 0 0:: ffi;g; ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bgs:2....:1 ....:lril «~ ~~E w ~ s: E-<CIJ
Z<

~~
w o..E

eno.:~ I- >0:: ~?i5o Eo< ::2: en 0. w_
~ Ow :::c 0 SURFACE ELEVATION: 25.74

i= 00. I- Z

~f§ «~ 0::2! w 01- 0.. ::J E-<;:J TOP OF CASING ELEVATION: Not Applicable
CIJ~ w m~ 0:: wz w 0 CIJ~

:;j :::c ~ 0
0::- 0 0::

0
l')

SOIL DESCRIPTION

SAND - gray, wet, fine-grained, poorly graded, sub-angular,

x 61 no petroleum odor, no sheen, Silty SAND layer at: 64.5' bgs (2" thick),

""" SP the Silty Sand is gray, moist, with few white shell fragments

"" 62 (etrnm) (60-65'bgs)

"
""

63

I
64

BAG 11:45 0.7

65

66

67

68

I
I 69

~
0 70

c3
SAND - gray, wet, fine to medium-grained, poorly graded, sub-angular,.3 SP

'S 71 no petroleum odor, no sheen (70-71' bgs)

~ ~~M I Silty SAND - gray, moist, very fine grained, shell fragments «1 mm)
CD
~ 72 and rootlets/plant material, no petroleum odor, no sheen (71-72' bgs)

ML ~
SILT - gray, moist, slightly plastic, very small shell fragments (xtmm),

73 no petroleum odor, no sheen (72-73' bgs)
BAG 12:20 1.6 SP . SAND - gray, wet, very fine-grained, poorly graded, no petroleum odor,

74 no sheen (73-74' bgs)

ML ~ Sandy SILT - gray to light brown, moist, very fine-grained sand. Silt is
75 non-plastic, no petroleum odor, no sheen (74-75' bgs)

76

77

78

79

80

Updated: 11/1/04 APR
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56

Portland, Oregon

503 796-0717 HAl LOGGER: Rob Ede / And Rolin er DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasca Facility EQUIPMENT TYPE Geo-Probe 6600 8:50 12:00

Portland Ore on DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/01/04 06/02/04

Eo< ...J c:: BORING DIAMETER: 2-inchZ C/)
~ ~

*
w

~cn >-...J a> UJ
>ilU) rilP:: 0 0:::

ffi~ ~ <,....., CASING DIAMETER:~...:l ~ril w «~ ::::>:I: w ~ $
~~5~ ~~

o.E C/)Cf. E I-- >0:::2 C/)o. w_
~ Ow :I: 0 SURFACE ELEVATION: 25.74

i= 00. I-- Z

~f:l «~
0::19 w 01-- 0. ::::> E-<P TOP OF CASING ELEVATION: Not Applicable

oo~ w 1Il~ 0::: wz W 0 00 .......

~
:I: ~ 0

0:::- 0 c::
0 C> SOIL DESCRIPTION

i 8M I Silly SAND - gray, wet, very fine-grained sand, Silt « 20%) is wet,

".: :j slight naphthalene odor?, no sheen (83-84'bgs)

Sp SAND - gray, wet, fine to medium-grained, no petroleum odor,

17----~71no sheen (90-91' bgs)

F--==,--,-,SILT - gray, moist, slightly plastic, few shell fragments (e trnm) (91-91.5' bgs)

SAND - gray, wet, fine to medium-grained, no petroleum odor,

no sheen (91.5-92' bgs)

SILT - gray, moist, slightly plastic, with interbedded sandy SILT and

SAND layers «2" thick) (92-94.5' bgs)

81

87

88

84

83

94

93

92

86

91

98

85

95

96

97

99

100

90

189

BAG I 13:45 6.3

BAG 14:55 1.3

Sp SAND - gray, wet, fine-grained, poorly graded, no petroleum odor,

~f---+---+--+-----l-+--+--1--t"'8::.2-i no sheen (80-83' bgs)
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56

Portland, Oregon

11503\ 796-0717 HAl LOGGER: Rob Ede / Andv Rolinoer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 8:50 12:00

Portland,Oreoon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/01/04 06/02/04

Eo-< ....J
0:: BORING DIAMETER: 2-inchZ CJ)

~
ril&

w
~cn >-....J ~ w

film U 0::
ffi~ ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bus

:?J~ ...::lril w ct~ ::::>~E w ~ :s: E-<OO
6~ p...~ :2 CJ) E CJ)o.:~ I- >0:: ::I: 0 p£?iS SURFACE ELEVATION: 25.7402: w_

~ Ow
~~ i= o::~ I- Zofil ~~ W Ul- a.. => E-<~ TOP OF CASING ELEVATION: Not Applicable

~O OOz w m~ 0:: wz w 0 oo~

~
::I: ::i 0

0::- 0 0::

U <.9 SOIL DESCRIPTION.= SAND - gray, moist to wet, fine to medium-grained, some mica «1 %),

-: 101 silt layers at 102.5', 103' and 103.5' bgs (each approximately 2" to 4" thick)...
Sill is light gray, slightly plastic, with shell fragments «1%), unusual

102 SP odor (organic?) in sand at 104' to 105' bgs, no sheen (100-105' bgs)

.. ~
103

".,

104

.:::
BAG 15:10 1.2 105

106

107

108

.- 109...
~i

-WI 110

.... m I SAND - gray, wet, fine to medium-grained, no petroleum odor,
::I

111 no sheen (110-112.5' bgs)
~ SP
.2l
'S 112

~ BAG 15:45 1.8

~rn 113

m I
114

115

116

117

118

119

~I 120
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56

Portland, Oregon

503) 796-0717 HAl LOGGER: Rob Ede 1Andy Rolinger DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe 1Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 8:50 12:00

Portland, Oreaon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/01/04 06/02/04

Eo-< ....J c::: BORING DIAMETER: 2-inchCJ)
~Z

*
w

~ <Il >-....J ~ w
~CJ) ril~ U 0:::

ffi~ ~ <~ CASING DIAMETER: 3.25" steel tern!'. from 0-30' bgs::S....:l ....:lril w ct~ =>~E w ~ s: E-<rnz- p.P=l CJ)E CJ)Cl.~ l- >0::: ~?i5OES 2 :r: 0 SURFACE ELEVATION: 25.74
~~ i= ofr w_ ~ Ow l- Z

o~ <t:~ o:::~
W Ul- o, ::> E-<~ TOP OF CASING ELEVATION: Not Applicable

~o rn~ w co~ 0::: WZ W 0 rn~

:;j I ~ 0
0:::- 0 c:::

U
(9

SOIL DESCRIPTION

.;.

.... 121

';.. .::
'.

'';. 122

1.. 123

124

125

126

·· 127

128

g 129...
c.:>W
·~Wt 130

~~

~m 131

132

.: 133

134.
135

SAND - gray, wet, fine grained, poorly graded, subangular,

136 no petroleum odor, no sheen (135-139' bgs)

137 SP

138

· BAG 17:45 0.8 139 NOTE: Boring activities stopped at 17:45, 6/01/04. To resume AM 6/02/04.

140
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56
Portland, Oregon

503) 796-0717 HAl LOGGER: Rob Ede / Andv Rolinoer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 8:50 12:00

Portland, Oregon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/01104 06/02/04

E-< ...J
0::: BORING DIAMETER: 2-inchZ (/)

~ ~

ril&
W

~l/l >-...J Q) LlJ
Pt:l rn 0 0:::

ffi~ ~ ~ ....... CASING DIAMETER: 3.25" steel temp. from 0-30' bgs;:g...:l ...:Iril «~ :::>~E w ~ 3: ~~Z<
~~

w a. E
(/)a.:~ I- >0:::

0E-< :2: (/)a. w_
~ Ow I 0 SURFACE ELEVATION: 25.74

i= Oa. I- ZQPt:l «~
0:::(11 01- a. :::> E-tO TOP OF CASING ELEVATION: Not Applicable

~Q (/)~ co;§ w wz r:J)~

W 0::: W 0

~
I :5 0

0:::- 0 0::

0 CJ
SOIL DESCRIPTION...

141

142

::J 143

144

145

146

147

.
148

~
149

e
o 150
.&
'S
~ 151
Q)

P=l

152

.
153

154

155

156

157

158

159

160
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56
Portland, Oregon

503) 796-0717 HAl LOGGER: Rob Ede / Andy Rolinger DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 8:50 12:00

Portland, Oreaon DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/01/04 06/02/04

Eo-< ...J c:: BORING DIAMETER: 2-inchZ C/)
~ ~

ril&
w

~rn ~...J a; UJ
""rn U 0:: ~ <~ CASING DIAMETER: 3.25" steel ternn. from 0-30' bas::E....:l ...:lril w it~ ::>~E w w~ ~ ~ E"-<C1.lz-

~~
C/)E C/)Q.;g I- >0:: ~~ SURFACE ELEVATION: 25.740E=: ~
o~

w_
~ Ow :r: 0

F I- Z
0"" «~

0::2.:::::; w Ul- 0.. => E-<P TOP OF CASING ELEVATION: Not Applicable
~o CI.l~ w co~ 0:: wz w 0 CI.l~

:;j :r: :s 0
0::- 0 c::

U
(9

SOIL DESCRIPTION

""::::::..
161 SAND - gray, wet, fine to medium-grained sands, no petroleum odor, no

: SP sheen. Silt layers at 162' bgs (6" thick) and 164' bgs (4" thick).
"" 162 Silt is gray, moist, slightly plastic wilh small shell fragments

-. -: ML~ (ctrnm), no petroleum odor, no sheen (160-164' bgs)

:=:~ 163
" SP

BAG 10:30 0.7 164

""
165

""

166

"" 167

,""

-:: 168
"

169

170
~
0

t5 ": I 171.s
'S

~ 172
I:Q

173

I 174
" " I:s'''"' GRAVEL - '''Y. wet. "'gh', .",dod. rounded to",0-,,,,,,,, ."'".,
~ 175 GP (2mm 102in in size) no petroleum odor, no sheen. Sand is gray, wet,

fine to coarse-grained, well graded, sub-rounded grains, no petroleum

176 odor, no sheen. Large gravels are angular basalt fragments (174-176.5' bgs).

005 11:55 0.7

177

..
178 Refusal at 179' bgs.

Boring terminated at 179' bgs at 11:55 6/2/2004.

179 Pressure grouted from bottom to approximately 10' bgs, bentonite chips

from 0-10' bgs on 6/212004.

180 Sample prefix =2708-040602

Updated: 1111104 APR
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SOIL BORING NUMBER B-56A

DRILL DRILL

START FINISH

Time: Time:

2:25 4:00

Date: Date:

06/02104 06/04/04

2-inch

3.25" steel tem

25.47

Not Applicable

GROUNDWATER SAMPLE
Installed a temporary 1-inch 10 stainless steel well point with a 0.010
inch slotted screen at 18 to 22 feet bgs. Following the removal of
approximately 3 gallons of water, a groundwater sample (#2708
040602-101) was collected with disposable tubing/check valve at 14:45
hours, 6/2/04. Water level was measured at 13.5 feet bgs prior to
sampling. After sampling, the well point was removed from the
borehole and the borehole was advanced.

NOTE: No soil samples collected. Pushed with well point directly to
groundwater sample depths. See boring log for probe B-56 for soil
description.

Push Probe / Direct Push

And Rolin er

Neil Kranz

BORING DIAMETER:

Geo-Tech Explorations. Inc.

Macro Core

Geo-Probe 6600

< ~ CASING DIAMETER:

~~p:: ~ SURFACE ELEVATION:

b) e TOP OF CASING ELEVATION:

SOIL DESCRIPTION

2

3

9

7

5

4

13

12

20

11

8

16

18

14

6

17

19

15

10

HAl LOGGER:

SAMPLING METHOD:

DRILLER:

EQUIPMENT TYPE

DRILLING CONTRACTOR:

DRILLING METHOD:

Water levels measured:

for 18' to 22' bgs screen = 13.5' bgs
for 40' to 44' bgs screen = 14.5' bgs
for 80' to 84' bgs screen =15.0' bgs
for 100' to 104' bgs screen = 15.7' bgs

Eo< ....I a::en ~Z
*

w
~ In >-....1 ~ Wril en ~~ U 0::

ffi~ ~::E~ ...:I~ w et~ ::::>I w ~ s:z-
~~

enE enet E I- >0::
o~ ::::E

02:
w_ ~ Ow I Cl

i= o::~ I- ZClril «~ w Ul- 0. ::::>
~Cl Cf.l~ W llJ~ 0:: WZ W 0

~
I ~ 0

0::- 0 a::
U

(9

PROJECT #: 2708

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

NW Natural

Gasco Facility

Portland, Ore on
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland. Oregon

503 796-0717

PROJECT:

NWNatural

Gasca Facility

Portland Ore on

PROJECT #: 2708

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:

And Rolin er

Macro Core

Push Probe I Direct Push

Geo-Probe 6600

Neil Kranz

Gee-Tech Explorations, Inc.

B-56A

DRILL

FINISH

Time:

4:00

2-inch

3.25" steel tem

25.47

Not Applicable

BORING DIAMETER:

SOIL DESCRIPTION

TOP OF CASING ELEVATION:

CASING DIAMETER:

SURFACE ELEVATION:

SP

SP

SP

SP

SP

iSM I

Eo< ....J
0::en ~Z

*
w

~C/) ~....J 1i3 LU

~~ r::<:!P:: 0 0::: ~....:lr::<:! w ct~
::;)J: W w~ ~ sZ<

~~ :2 en E enct E t- >0::: J: 0° Eo< i= 0&
w_

~ Ow t- ZOr£! «~
0:::11l Ot- a. ::J

~O CJ)~ ro;§ ww 0::: wz w 0

:;j J: s 0
0:::- 0 0::

0 19

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56A
Portland, Oregon

1/503) 796-0717 HAl LOGGER: Andy Rolinqer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe I Direct Push TIme: TIme:

Gasca Facility EQUIPMENT TYPE Geo-Probe 6600 2:25 4:00

Portland.Oreqon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06102104 06104/04

8 ....J
0:: BORING DIAMETER: 2-inch(/)

~Z
*

w
~ 11l >-....J ~ w

~~ ~~ 0 0::
ffi~ ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bgs

...:l~ w ~~ :::>~E w ~ S E-<U1
Z<

~~ :2 (/)E (/)c..: .g I- >0:: :::c 0 ~&S SURFACE ELEVATION: 25.470 8 f= 0:5:
w_ ~ Ow I- ZOr£! <{~ 0::2-=

W 01- a. :::> E-<::J TOP OF CASING ELEVATION: Not Applicable
~O U1~ w 1Il~ 0:: WZ W 0 U1~

:::c :5 0::- 0 0::
~

0 C90 SOIL DESCRIPTION

== GROUNDWATER SAMPLE==
41 == Installed a temporary 1-inch ID stainless steel well point with a 0.010-

== inch slotted screen at 40 to 44 feet bgs. Following the removal of

42 == SP approximately 2 gallons of water, a groundwater sample (#2708-- 040603-102) was collected with disposable tUbing/check valve at 11:55
J::
0 == hours, 613104. Water level was measured at 14.5 feet bgs prior to
~ I == sampling. After sampling, the well point was removed from the<IS 43
~

-
== borehole and the borehole was advanced.

0
~ ==
1 44 -

<IS
III

:I: 45

46

47

48

ML
49

"8 SP
~ 50
III
.g...

51p..

52

53

54

J::
55

0
~

<IS

~ 56
0
~

"C
57

~
III
:I:

58

59

60
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56A

Portland, Oregon

503) 796-0717 HAl LOGGER: Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 2:25 4:00

Portland, orecon DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/02/04 06/04/04

E-< ....I
0:: BORING DIAMETER: 2-inchZ w en ~* ~rJl >-....1 ~ LlJ

~~ r£l~ o 0::
ffi~ ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bas

...::Ir£l w et~ :::>~E w ~ s:
~~Z<

~~ :2 en E enCL~ I- >0:: I 0 SURFACE ELEVATION: 25.470E-<
F 08:

w_
~ Ow I- Z

~~ «~
0::2 w Ul- a, ::l E-<;:::J TOP OF CASING ELEVATION: Not Applicable

~~ oo~ w co~ 0:: wz W 0 00"0-./

~
I ::s °

0::- 0 0::

o o SOIL DESCRIPTION

f==
~ GROUNDWATER SAMPLE61 i:=

== SP
Installed a temporary 1-inch 10stainless steel well point with a 0.010-inch

== slotted screen at 60 to 64 feet bgs. Following the removal of
62 - approximately 3 gallons of water, a groundwater sample (#2708-040603-

i=l
0 == 103) was collected with disposable tubing/check valve at 14:00 hours,:,i:l
ell

63 == 6/3/04. Water level was measured at 23.5 feet bgs prior to sampling. After
~ - sampling, the well point was removed from the borehole and the borehole
0 ==~ == was advanced.

"'C 64
~ ==
ell
Q)

::r: 65

66

67

I 68

69

"'C

~ 70
Q)

.g SP...
p., 71

8M I
72 ," ::/';1'

ML ~
73

SP
74

ML}
75

i=l
0

:,i:l
as

76
~
~

"'C 77Q)

>
ell
Q)

:r: 78

79

80
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56A

Portland, Oregon

503) 796-0717 HAl LOGGER: Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe 1Direct Push Time: Time:

Gasca Facility EQUIPMENT TYPE Geo-Probe 6600 2:25 4:00

Portland, Oreaon DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/02/04 06/04/04

Eo< ...J
0::: BORING DIAMETER: 2-inch(/)

~Z
*

w
~ 1Il >-...J ~ UJ

ril rn 1'l'I~ 0 0:::
ffi~ ~ <~ CASING DIAMETER: 3.25" steel temo. from 0-30' bas~....:l HI'l'I W

«~ :::>~E ui ~ 3: E-tUl
Z::;jJ

~~
a. E

(/)o.:~ I- >0::: ~&5~ (/)0. :::c 0 SURFACE ELEVATION: 25.47° Eo< t= 00.
w_

~ Ow I- zClril 0::: III 01- E-t~«~ coj§ ui a. :::> TOP OF CASING ELEVATION: Not Applicable
~Cl Ul~ w 0::: WZ W 0 Ul~

~
:::c ~ 0

0:::- 0 0:::

0 o SOIL DESCRIPTION

f:=
~ GROUNDWATER SAMPLE

81 ~ Installed a temporary 1-inch 10stainless steel well point with a 0.010-
~ SP inch slotted screen at 80 to 84 feet bgs. Following the removal of

82
~ approximately 3 gallons of water, two groundwater samples (#2708-

~ r--
0

~
040603-104 &#2708-040603-105) were collected with disposable:g
tubing/check valve at 15:15 hours and 15:30 hours, respectively, on

~
~83 ~ 6/3/04. Water level was measured at 15 feet bgs prior to sampling. After

~ I I t:=I~I sampling, the well point was removed from the borehole and the
~ borehole was advanced.
~ 84 t:::-
OJ I::r:

85

I 86

I
87

88

89

-g
~ 90
OJ

~ SP..
P-t 91

ML ~

92

I93

94

~
95

0
:0
ell

~ 96

~

1 97
OJ

::r:
98

99

100
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56A

Portland, Oregon

1(503) 796-0717 HAl LOGGER: Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NW Natural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 2:25 4:00

Portland, Oregon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/02104 06/04/04

E-< ...J c:: BORING DIAMETER: 2-inchZ w C/)
~ ~

* ~ rJl ~...J Qj W

~~ r>:l~ 0 0::: ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bgs
....:lr>:l w Cf~ ::J~E w w~ ~ S E-<rn

Z:;J

~~
::?; C/)E C/)a..:~ I- >0::: I Cl ~&5 SURFACE ELEVATION: 25.470E-<
t= 08:

w_
~ Ow I- Z

O~ «~ 0:::19 w 01- a.. ::J E-<::J TOP OF CASING ELEVATION: Not Applicable
~o rn~ w 1Il~ 0::: wz W 0 rn~

~
I :5 0

0:::- 0 c::
0

(9
SOIL DESCRIPTION

~ GROUNDWATER SAMPLE~
101 ~ Installed a temporary 1-inch ID stainless steel well point with a 0.010-inch

~ slotted screen at 100 to 104 feet bgs. Following the removal of

102
~ SP approximately 3 gallons of water, a groundwater sample (#2708-040604-
I--

106) was collected with disposable tubing/check valve at 8:45 hours,i=I
0

~ 6/4/04. Water level was measured at 15.7 feet bgs prior to sampling. After:.;:l
ol

103 ~ sampling, the well point was removed from the borehole and the borehole
~

f--
0 ~ was advanced.

"'"' ~'"l:l 104 I--g:
ol
Q)

::r: 105

106

107

108

109

J 110
Q)

-§...
111p.,

SP
112

113

114

115

8
:.;:l
ol 116
~
0

"'"'-e 117
g:
ol
Q)

::r: 118

119

120
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56A
Portland, Oregon

11503) 796-0717 HAl LOGGER: Andy Rolinger DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NW Natural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 2:25 4:00

Portland orecon DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/02/04 06/04/04

E-< ...J
0:: BORING DIAMETER: 2-inchZ w en ~

~& ~ en >-...J 15 LU

~~
U 0::

ffi~ ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bas
...:l~ w cf~ ::::l~E w ~ ~ E-<U1

Z< P-ti=Q
~ en E ~~Q f- >0:: :r: 0 ~~ SURFACE ELEVATION: 25.470E-< ~~ f= o§: 0::2.3 ~ Ow f- Z

Q~ «~ w Uf- o, :::> E-<;:J TOP OF CASING ELEVATION: Not Applicable
~Q U1~ w co~ 0:: WZ W 0 Cf)~

:;j :r: :) 0
0::- 0 0::

U <.9
SOIL DESCRIPTION

I 121
l::
0

:j3
122<.1l

~
0r... I 123"C

~ I<.1l
Q)

II: 124

125

I
I 126

127

128

15 129
~
Q)

.g
130...

p..,

131

132

§ 133
:j3

<.1l

~ 134
0r...

1 135
Q)

II:
136 GROUNDWATER SAMPLE (ATIEMPTED)

== Installed a temporary 1-inch ID stainless steel well point with a 0.010-inch
-. SP slotted screen at 136 to 140 feet bgs. Upon removal of sampling

... 137 == equipment, rods spit at 30' bgs. 110' of rods stuck in hole. Boring

1 == tenninated at 140' bgs.

138 ==
CI.l - Advanced 8-inch OD hollow stem auger over sheared end of probe rod to... ==Q) depth of 40 feet bgs. Unable to hook and remove rod. Pressure grouted

~ ==139 == hole from 40 feet bgs to approximately 10' bgs. Bentonite chips to ground

== surface.

140 ==-
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

HAl LOGGER:

SAMPLING METHOD:

And Rolin er

Macro Core

B-56B

DRILL

FINISH

NW Natural

Gasca Facility

Portland Ore on

PROJECT #: 2708

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:

Push Probe I Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

12:00

Time:

4:30

2-inch

3.25" steel temp. from 0-30' bgs

25.5

Not Applicable

NOTE: No soil samples collected. Pushed with well point directly to
groundwater sample depths. See boring log for probe B-56 for soil
description.

TOP OF CASING ELEVATION:

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

SOIL DESCRIPTION

16

18

20

....J
0:::W ~W

~ in >-....J ~ w
U ~«~ =>I 0:::

ffi~ ~a.. E wCf. E w :s:I- >0::: I ClWo.. w_
~ Ow00.. O:::.l:!l I- Z

«~ w Ul- a.. =>
w ClJ~ 0::: wZ w 0
I :5 0

0:::- 0 0:::
U C>

11

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Water Level measured for 174-178' bgs screen

Water Level measured for 135-139' bgs screen 17

__+-_+-_-+-_--+__+-_-+1:.::9---i SP
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

NW Natural

Gasca Facility

Portland, Ore on

PROJECT #: 2708

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:

And Rolin er

Macro Core

Push Probe I Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

B-56B

DRILL

FINISH

Time:

4:30

2-inch

25.5

Not A licableTOP OF CASING ELEVATION:

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

SP

SP

SOIL DESCRIPTION

SP

SP

<~
~ ~ t-=-'=.:c....:-=--=-=--.::..:=.:.-=..:.:.-----==-=::....=:..:.:.c..:.-'-'-='-'--"-=-=--I

E-<P
rn '-' ~;.;....;;;.;....;;;.;.;;;.;.;.;.;;;..==;;.;.;.:.:.;.;;;.,;,;,;,--..;.;:;.:.;.;I:,l;;,;;~:.:.:;.--------I

! SM !
!~;;"J

ISM

f-< ....J
0::(/)

~z
ril&

W
~I/l >-....J ~

UJ
ril(/) 0 0::

ffi~
!;(::E...:l ...:lril w (t~ :JI W ~ ~Z< P-;~ :2 (/)E (/)(tE I- >0:: I 0Of-< 0&

w_
~ Ow

~~ i= 0::2 I- z
~ril «~ w Ol- o, :J
~~ W IJ)~ 0:: wz w 0

I ::5 0
0::- 0 0::

~ o C9

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

NWNatural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:

And Rolin er

Macro Core

Push Probe I Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

B-56B

DRILL

FINISH

TIme:

4:30

Eo< -J
0::en ~Z

~&
w

~cn >--J ~ w

~~
U !;(
~~ ::::>J: 0:::

ffi~ ~...:l~ w en~E
w $'z-

~~
en E I-- >0:::OES :E
02:

w_
~ Ow J: 0

of;l::l ~ 0:::2 Ul-- I-- Z
«~ w a.. =>

~o rJ)~ W 1Il~ 0::: wz w 0

~
J: ::5 0

0:::- 0 0::

U <.9

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

BORING DIAMETER:

< ~ CASING DIAMETER:
E-<rJ)

~?iS SURFACE ELEVATION:

~ e TOP OF CASING ELEVATION:

SOIL DESCRIPTION

SP

ML

SP

25.5

Not Applicable
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56B

Portland, Oregon

503) 796-0717 HAl LOGGER: Andy Rolinger DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasca Facility EQUIPMENT TYPE Geo-Probe 6600 12:00 4:30

Portland, Oreaon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/14/04 06/14/04

~
...J a::: BORING DIAMETER: 2-inchen ~*

W
~rn >-...J ~ w

ril rn ~~ U 0::
ffi~

\:( <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bgs::E...:< ....:I~ w «~ :J~E w ~ S E-<ooZ:;;:
~~

n, E
enn:~ f- >0:: ~~::2: en 0. ::c 0 SURFACE ELEVATION: 25.5° Eo< i= 00.
w_ ~ Ow f- Z

~~
0:: til Uf- E-<P«~ m;§ w o, ::J TOP OF CASING ELEVATION: Not Applicable

oo~ w 0:: WZ W 0 00"""
::c ::i 0::- 0 a:::

~
0 (9
U SOIL DESCRIPTION

61

SP
. 62

63

64

I
65

66

67

68

69

;;
0 70

c3
.s SP
·S 71

~ LSM IQ)

~ 72
"~:

, .

ML~
73

SP
74

ML%
75

76

I 77

78

I
I 79

80
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56B
Portland, Oregon

503 796-0717 HAl LOGGER: And Rolin er DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasca Facility EQUIPMENT TYPE Geo-Probe 6600 12:00 4:30

Portland, Ore on DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/14/04 06/14/04

Eo< ...J oc BORING DIAMETER: 2-inchZ w C/)
~ ~

* ~ <Jl >-...J Q) w
~C/) ~~ U OC

ffi~ ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bgs:;S....:l ...:l~ ~~ ::::>I w ~ ::;: E-<00z-
~~

w
C/)E C/)~E I- >0::: pH~OES :2
08:

w_ ~ Ow I 0 SURFACE ELEVATION: 25.5
i= I- Z

o~
«~ OC2 w Ul- a. :J E-<::J TOP OF CASING ELEVATION: Not Applicable~o rI.l~ w lXlt2 0::: wz w 0 00'-'

~
I :5 0

0:::- 0 oc
U

C)
SOIL DESCRIPTION

81

SP
82

83

84

85

86

87

88

89

90

SP
91

92

93

94

95

96

97

98

99

100
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56B
Portland, Oregon

1(503)796-0717 HAl LOGGER: Andv Rolinqer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe 1Direct Push Time: Time:

Gasca Facility EQUIPMENT TYPE Geo-Probe 6600 12:00 4:30

Portland, Oreaon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/14/04 06/14/04

Eo< ....J
0:: BORING DIAMETER: 2-inchZ (J) :3*

w
~ Ul >-....J ~ W

l"ilCfJ. ~~ U 0:: ffi:3 ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bgs::E...:l ~~ w rt~ ::>~E w ~ 3: ~~z-
~~

(J) E (J) a.: ,g I- >0::0< :::E
08:

w_ ~ Ow :I: 0 SURFACE ELEVATION: 25.5

~~
i= 0::21..;::::; I- Z

«~ w Ul- a.. :::> E-<O TOP OF CASING ELEVATION: Not Applicable(J)~ w 1Il~ 0:: wz w 0 (J)~

:;j :I: s 0
0::- 0 0::

U o
SOIL DESCRIPTION

:...."(. 101· .-:-:·-"(...:::....:
:.:~: 102 SP...
~~:...

103...
-::
.' 104

...
105

:
106

:;:1 107

108

j.t
.:::~ 109

110

., m:1
sM 111
"-elm:! SP
~m 112

~m
~s:$J 113

114

115

116

117

118

I 119

· 120
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56B
Portland, Oregon

503) 796-0717 HAl LOGGER: Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 12:00 4:30

Portland, Oreaon DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/14/04 06/14/04

Eo< ...J c:: BORING DIAMETER: 2-inchZ w U) ;3:
* ~ til >-...J ~ UJ

r>:<r:J) ~p::: 0 0:: ffi;3: ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-30' bgs~...:I ....:l~ W «~ ::J~E w ~ :s: E...,cJ)Z ....

~~
e..E U)a.: g I- >0:: 2Z2iSoE=J :2 U)a. w-.e: ~ Ow J: 0 SURFACE ELEVATION: 25.5

f= Oa. I- zor>:< «~ 0::2 w Ol- n, ::) E-<:::J TOP OF CASING ELEVATION: Not Applicable
~o rn~ w co~ 0:: wz w 0 rn~

~
J: ~ 0

0::- 0 c::
0 o SOIL DESCRIPTION

: 121

-:
122

123

..
124

125

126

127

:
128

g 129a
2 130'S
0

1:l
<1l

co 131

132

133.
134

135

136

==
137 == SP GROUNDWATER SAMPLE-

== Installed a temporary 1-inch ID stainless steel well point with a 0.010-inch. ~ slotted screen at 136 to 140 feet bgs. Following the removal at
138 ~

~
approximately 4 gallons atwater, a groundwater sample (#2708-040614-

~
115) was collected with disposable tubing/check valve at 13:45 hours,

139 f-- 6/14/04. Water level was measured at 16.9 teetbgs prior to sampling.

~ After sampling, the well point was removed tram the borehole and the

140 ~
borehole was advanced.

f--
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-56B
Portland, Oregon

503) 796-0717 HAl LOGGER: Andy Rolinqer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 12:00 4:30

PortlandOreqon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/14/04 06/14/04

8 ....J
0::: BORING DIAMETER: 2-inchZ w (/)

~* ~t/) >-....J ~ w
rilCl.l ~~ U 0::

ffi~ ~ <x:~ CASING DIAMETER: 3.25" steel terno. from 0-30' bgs:;s~ «~ I
~..... ~ w ::::>«E' w s: 8 W

Z:;;: p.,~ :2:
a.E

(/) a. J~ I- >0:: I 0 ~?iS SURFACE ELEVATION: 25.5°8 ~:g
(/)c. w_ z Owi= Oc. I- Z

°ril c:(~ O::.l!!-= W Ul- a. => 8~ TOP OF CASING ELEVATION: Not Applicable
~O W~ w co~ 0:: WZ W °

W~

~
I ~ 0

0::- 0 0:::

U
C)

SOIL DESCRIPTION. ..
I·

· I 141

· I
142

143

144

145

::1 146

147

148

~m 149

~m~ 150.s
·S m:~

~@J 151

~m
m 152

153

154

155

156

157

158

· 159

160
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

HAl LOGGER:

SAMPLING METHOD:

And Rolin er

Macro Core

B-56B

DRILL

FINISH

NWNatural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
DRILLING CONTRACTOR:

Push Probe I Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

12:00

Time:

4:30

25.5

Not Applicable

Boring terminated at 16:30 hours, 6/14/04

Pressure grouted from bottom to approximately 10' bgs on 6/15/04.
Bentonite chips to top.

GROUNDWATER SAMPLE
Installed a temporary 1-inch 10 stainless steel well point with a O.010-inch
slotted screen at 174 to 178 feet bgs. Following the removal of
approximately 4 gallons of water, a groundwater sample (#2708-040614
116) was collected with disposable tubing/check valve at 16:00 hours,
6/14/04. Water level was measured at 17.5 feet bgs prior to sampling.
After sampling, the well point was removed from the borehole.

CASING DIAMETER:

SURFACE ELEVATION:

SOIL DESCRIPTION

TOP OF CASING ELEVATION:

BORING DIAMETER:

SP

SP
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

HAl LOGGER:

SAMPLING METHOD:

Rob Ede

Macro Core

B-57

DRILL

FINISH

Grass surface
Silty SAND with Gravel - brown, dry, gravels up to 20 mm, rounded,
angular, tarry at 2' bgs, sandy gravel in a tar matrix, tar is solid, but
discontinuous with large rock fragments and concrete (0-3' bgs)

16:00

06/08/04

Time:

10:45

31.46

Not Applicable

Silty SAND with Gravel - patchy tar, black tar in brown sand matrix (5
7.5' bgs)

Gravelly SILT with TAR - very moist, black to brown, ductile, plastic, tar
becomes somewhat liquid (black & viscous) at base of core (7.5-9.5'
bgs)

Silty GRAVEL - tarry, slightly moist, dark brown to black, tar is less than
30%, non-ductile, slightly plastic, gravel/concrete zone at 17' bgs (3"
thick), becoming more tarry and oily below 18' bgs, strong creosote odor
(15-18.5' bgs)

Gravelly SILT with TAR - moist, black to dark gray with minor brown
zones, tar is observed to have zones which are more oily when broken
open, thick black oil-blebs (-1 to 2 mm diameter), ductile, moderate
creosote odor, some gravels have green/gray color (10-14' bgs)

BORING DIAMETER:

Neil Kranz

Geo-Tech Explorations, Inc.

SOIL DESCRIPTION

TOP OF CASING ELEVATION:

CASING DIAMETER:

SURFACE ELEVATION:

Push Probe / Direct Push

Geo-Probe 6600

0::
~ w
~ ~
J: 0
I- Z
0.. =>
W 0
o 0::

C)

2

3 SP

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

>-..J

ffi~
>0:::
Ow
()I
WZ
0:::-

..J

~
0:::
W
I
Z

W
0:::
o
o

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-57

Portland, Oregon

S03 796-0717 HAl LOGGER: Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 10:4S 16:00

Portland, Ore on DRILLER: Neil Kranz Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/08/04 06/08/04

E-t ...J
0::: BORING DIAMETER: 2-inchZ w (J) ;3 >-...J

~ UJ
* ~~ Q)~U) r£l~ 0 0:: ffi;3 ~

!;( <~ CASING DIAMETER::;E...:l ...:lr£l w it~ :::>:c W 3: E-<WZ ......

~~
(J)E (J)a.. E I- >0:: 22~oE=1 :2 :c 0 SURFACE ELEVATION: 31.46

F 08: WI- ~ Ow I- Z
Q~

«~ ~~ w 01- a.. ::> E-<:::> TOP OF CASING ELEVATION: Not Ap licable
~Q W~ w 0:: WZ W 0 W~

:c ::SZ 0
0::- 0 0:::

~ 0 C> SOIL DESCRIPTION

BAG 11:SO 223

BAG 13:0S 173.0

Silty GRAVEL - moist, gray, gravels (-SO% gravel) angular to round, up to
20 mm in size, silt is tan to dark brown, small flecks of carbon pitch?, no
evidence of tar or oil, no odor, no sheen (20-21.S' bgs)

Tarry gravelly SILT - moist black tar in tan silt (-7S% tar), some brick
fragments, woody plant debris, strong creosote odor, tan/orange mottled
silt layer (-1" thick) at 26.5' bgs (25-26.5' bgs)

SAND - black, wet, medium grained, coated with black, semi-viscous oil
(30-30.S' bgs)

SAND - very moist, fine sand grains, some mica, poorly graded, strong
sheen and brown product coating sand grains (31.5-33' bgs)

SILT - olive-gray to dark-gray, moist, thin brown rootlets «0.5mm),
sheen, petroleum odor (30.S-31.5' bgs)

Silty gravelly SAND - moist, black, hard very fine grained sand (carbon
pitch?) minor tar, brick fragments, and vegetative matter, strong pitch
odor (21.S-22.S' bgs), zone of oily tar (22.S-23.0' bgs)

SAND - moist, fine to medium grained, poorly graded, few silt layers,
sand has strong sheen, minor black oily zone at base of core (26.S-27.S'
bgs)

SAND - gray, wet, fine grained, subangular, coated in brown oil, rainbow
sheen on core (35-37'8" bgs)

SILT - moist, tan to brown mottled, stained orange at upper and lower
margin with sands, no sheen, no oil (37'8"-37'10" bgs)

SAND - moist, gray to brown, wet, fine grained, some mica, poorly
graded, no oil, no tar, no sheen, no petroleum odor (37'10"-40' bgs)
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-57

Portland, Oregon

1(503) 796-0717 HAl LOGGER: Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 10:45 16:00

Portland, Oreaon DRILLER: Neil Kranz Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/08/04 06/08/04

Eo-< ...J
0:: BORING DIAMETER: 2-inchZ en ~

ril&
w

~~ >-...J ~ w
rz:Irn. o c:::

ffi~ ~ <~ CASING DIAMETER: 3.25" steel temporary set at 45' bQS~...:I ..::Iril w ~~ ~:Z:E w ~ 3':
~~

Z ......

~~
en E f- >c::: SURFACE ELEVATION:OES :2 wll.~ ~

:z: 0 31.46
i= 02:

~~
Ow f- Zorz:l «~ w ()f- 11. :J E-<~ TOP OF CASING ELEVATION: Not Applicable

~o U)~ w c::: wz w 0 U)~

~
:z: ~z 0

c:::- 0 0::

o C9 SOIL DESCRIPTION

41
SAND - gray, wet, fine-grained, minor white shell fragments

42
interbedded with sandy silt layers from 43-44' bgs, silt is gray, wet,
slightly plastic, no petroleum odor, no sheen (40-44' bgs)

43
e

;:l BAG 14:55 27 440

0 Note: Set 3.25 inch OD steel protective casing to 45 feet bgs at 15:00,

.~ 45
SP 6/8/04.

~
<l> I 46jl:l SAND - gray, wet, fine-grained, minor white shell fragments, silt layer

at 49' bgs (-3" thick) silt is gray, slightly plastic, no odor, no sheen (45'-

47 50' bgs)

48

49

BAG 16:00 4.9 50 Boring terminated at 50' bgs. Pressure grouted from bottom to
approximately 10' bgs, bentonite chips from 0-10' bgs.

51
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SOIL BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

NW Natural

Gasco Facility

Portland, Ore on

PROJECT #: 2708

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:

Rob Ede

Macro Core

Push Probe / Direct Push

Geo-Probe 6600

Neil Kranz

Geo-Tech Explorations, Inc.

B-58

9:45

DRILL

FINISH

Time:

12:00

Eo< ....J
0:::(/)

~Z
*

w
~B >-....J 1if w

~CI.l i>;::l~ 0 0::
ffi~ ~::S....:l ...:li>;::l w «~ ::>I w ~ 5:Z ......

~~
O-E (/)0- E I- >0::OES :E (/)0. WI- ~ Ow I 0

i= 00. I- Z
O~ «~ ~~ w 01- 0- ::>
~o CJ)~ w 0:: WZ W a

I ~z 0
0::- 0 0:::

~ 0
(9

Tarry gravelly SILT- black to orange/gray, moist concrete fragments
mixed in, strong creosote odor (15-17' bgs)

2-inch

Not Surve ed

NotA Iicable

Not Applicable

Grass surface
Silty SAND with GRAVEL - brown, dry, vegetative matter, gravels are
rounded to angular, no discoloration, no petroleum odor, no sheen (0
1.5' bgs)

Silty sandy tarry GRAVEL - brown to black, tar is hard, but a slightly
viscous liquid when broken open (liquid is black, thick) (1.5-3.0' bgs)

Silty GRAVEL - gray, dry, large concrete fragments (up to 2" diameter),
some pitch and tar (5-6' bgs)

Gravelly SILT - gray/tan/orange, moist, silt is plastic, gravel is round to
angular (0.25 to 0.5" diameter) no petroleum odor, no sheen (6-8' bqs)

Silty sandy GRAVEL - gray to green, dry, concrete and brick fragments,
no tar (3-3.5' bgs)

Woody material with carbon pitch and GRAVEL at 17' bgs - (4 inches
thick)

Gravelly SILT - gray/tan/orange, moist, silt is plastic, gravel is round to
angular (0.25 to 0.5" diameter) no petroleum odor, no sheen (11-12.5'
bgs)
Tarry gravelly SILT- black to orange/gray, concrete fragments mixed in,
strong creosote odor (12.5-14' bgs)

Sandy silty GRAVEL - gray and black, moist, carbon pitch, no tar or oil
observed, strong pitch odor (17.5'-19.5' bgs)

Gravelly SILT - gray/tan/orange, moist, silt is plastic, gravel is round to
angular (0.25 to 0.5" diameter) no petroleum odor, no sheen (10-11'
bos)

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

TOP OF CASING ELEVATION:

SOIL DESCRIPTION
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Gravelly sandy SILT - olive gray and tan, moist, brick fragments, some
gravels have blue/green coloration «1%), patchy black coloration
(carbon pitch?), zone at 22.25' has thick black oil coating gravel, (-1"
zone), gravelly silts below with no oil (20-22.5' bgs)

Sandy SILT - olive gray, moist, slightly plastic, no petroleum odor, no
sheen (30-30.5' bgs)
Silty SAND - gray to black, very moist, interbedded with thin «10mm) silt
layers, patchy black oil present in sandy zones (30.5-33.5' bgs)

Gravelly SILT - very moist, olive gray to black, brick fragments, black
appears to be carbon pitch mixed into silt, no tar observed, strong carbon
pitch odor, no sheen (25-27' bgs)

CONCRETE - gray, dry, no tar or oil observed (27-27.5' bgs)

SILT - moist, olive gray and tan layers, no visible oil or tar, creosote odor
(33.5-34' bgs)

SILT with interbedded silty sand - grey silt, tan silty sand, moist, slightly
plastic, plant matter (rootlets, leaf fragments), small rounded gravels
(-5mm), silty sand zones have sheen, some brown oil coating grains (35
37' bgs)

SAND - brown, wet, fine grained, poorly graded, slight sheen on upper
few inches, no sheen or oil below upper few inches (37'2"-38.5' bgs)

SILT - dark gray, plastic, no oil, no tar (37'-37'2" bgs)
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BAG 10:161 1.4

BAG 10:32 3

BAG 10:50 138

BAG 10:54 354

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-58
Portland, Oregon

503 796-0717 HAl LOGGER: Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NW Natural DRILLING METHOD: Push Probe / Direct Push Tlme: nme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 9:45 12:00

Portland Ore on DRILLER: Neil Kranz Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/09/04

E-< ...J a::: BORING DIAMETER: 2-inchZ en ~*
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~~ >-...J ~ LU
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ffi~ ~
!;( <~ CASING DIAMETER: NotA Iicable::E~ ...:lr:.::l w ~~ ::::>J: W s: E-<U)
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~~ ::a: en E en a.. E I- >0:: J: 0 ~~ SURFACE ELEVATION: Not Surve ed0E-<

i= 02: WI- ~ Ow I- ZOfil «~ ~~ w 01- a.. :J E-<~ TOP OF CASING ELEVATION: Not Applicable
~O U)~ w 0:: wz w °
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J: :SZ 0::- 0 a:::
~ 0 c.90 SOIL DESCRIPTION
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-58
Portland, Oregon

1(503) 796-0717 HAl LOGGER: Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 9:45 12:00

Portland,Oreqon DRILLER: Neil Kranz Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/09/04

Eo< ...J
0:: BORING DIAMETER: 2-inchZ en ~

~~
w

~~ >-...J ~ w

~~
U 0:::

ffi~ ~ ~ <,....., CASING DIAMETER: Not Applicable
....:l~ w «~ ::::>I'=' w

~ ~~5~ ~~ ~
a. E

eno.~ f- >0::: I 0 SURFACE ELEVATION: Not Surveveden 0. wf- ~ Owf= 00. f- Z

~f:i «~ ~~ w Uf- o, :::> E-<::J TOP OF CASING ELEVATION: Not Applicable
a:l~ w 0::: WZ W 0 a:l~

::SZ 0:::- 0 0::
:;j I 0 oU SOIL DESCRIPTION

41
SAND - gray, wet, fine-grained, poorly graded, no petroleum odor, no

42
sheen, several olive-gray silt layers (-0.25" thick at 42.5' bgs, some
grassy plant matter in silt zones) (40-44.5' bgs)

43

..... I I
~ BAG I 11:30 17 44 SP0

t5
.s 45'a
.B
l:l
<ll

46l:Q SAND with interbedded silt - gray, wet, fine-grained, interbedded with gray
silt layers, no petroleum odor, no sheen (45-47' bgs)

47

SAND - gray, wet, fine to medium grained, subangular, minor mica, (47-
48 49' bgs)

49

I ML SILT - brown, moist, slightly plastic, small (ctrnm) shell fragments, thin
BAG 11:45 77.2 50 (0.5"), brown sandy silt layers, no petroleum odor, no sheen (49-50' bgs)

I
Boring tenninated at 50' bgs. Pressure grouted from bottom to

I 51 approximately 10 feet bgs. bentonite chips from 0-10' bgs.

52
Boring advanced without temporary casing since soils at depth below oil

I 53
were showing no oil smear from above.

I
54

55

56

I 57

58

59

60
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SOIL BORING NUMBER

Time:

DRILL

FINISH

13:00 13:45

B-59

31.42

Not Applicable

Gravelly SILT and TAR - black, solid hard tar with gravels mixed in (1
2.5' bgs)

Gravelly SILT - gray with orange moUling, moist, no evidence of tar or oil
(7.5-8.0' bgs)

Gravelly SILT - gray to tan with orange mottling, moist, some dark tarry
patches on gravels (2.5-4' bgs)

Gravelly sandy SILT - moist, gray with gray moUling, some gravels have
yellow/green coloration, very moist, tar and black viscous oil
surrounding gravels and in sandy zones, strong creosote odor from 6.5
7.5' bgs. (5-8' bgs)

Gravelly SILT - olive gray to brown, very moist, brick fragments, and
carbon pitch flecks and odor, no evidence of tar or oil (17.5-19' bgs)

Gravelly SILT with TAR - black viscous oil blebs within the tar when
broken open (15-17.5' bgs)

Gravelly SILT - gray with orange mottling, moist, no evidence ottaror
oil (10-11' bgs)

Gravelly SILT with TAR - black, moist, viscous oil within the tar

when broken open (11-13' bgs)

Rob Ede / And Rolin er

Macro Core

BORING DIAMETER:

Neil Kranz
Geo-Tech Explorations, Inc.

CASING DIAMETER:

SURFACE ELEVATION:

TOP OF CASING ELEVATION:

Push Probe / Direct Push

Geo-Probe 6600

SOIL DESCRIPTION

Grass surface
ML Gravelly sandy SILT -tan to brown, dry (0-12" b9S)

2
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HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:
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BAG 13:05 285

BAG 13:15 67

BAG 13:10 302

BAG 13:30 83

BAG 13:20 734

Gasco Facility

Portland, Ore on

PROJECT #: 2708

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

NWNatural
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Gravelly SILT - wet, olive gray to brown, brick fragments, woody material
and plant matter, strong carbon pitch odor, black flecks and streaks in silt
(carbon pitch?), slight sheen, no evidence of tar or oil (20-23' bgs)

Gravelly SILT - wet, olive gray to brown, brick fragments, woody material
and plant maller, strong carbon pitch odor, black flecks and streaks in silt
(carbon pitch?), slight sheen, no evidence of tar or oil (25-27' bgs)

Tarry SILT - very moist, black, viscous, strong creosote odor, interbedded
silts and fine grained sands (27-28' bgs)

SAND - olive gray to brown, wet, fine grained, coated with oil (brown,
strong petroleum odor) (30-35' bgs)

SAND - olive gray to brown, wet, fine grained, coated with oil (brown,
strong petroleum odor) (35-38' bgs)

SAND - olive gray, wet, fine grained, no visible oil, strong sheen on
outside of core (38-39' bgs)

SILT - gray, moist, slightly plastic, no sheen, 1/2-inch thick with oil above,
no oil below.
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SP
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BAG 13:50 1,394

BAG 13:35 68.8

BAG 14:00 181.0

BAG

BAG 872

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59
Portland, Oregon

503 796-0717 HAl LOGGER: Rob Ede 1And Rolin er DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe 1Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 13:00 13:45

Portland, Ore on DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/10104

Eo-< ...J
0:: BORING DIAMETER: 2-inch(j)

~Z
*

w
~~ >-...J ~ LU

~rJ:l f;i:I~ 0 0::
ffi~ ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-45' bgs::?J....:l ....:If;i:l w ~~ ::l:::c w ~ :s:

~~
Z ......

~~
n, E (j)e.. E I- >0:: SURFACE ELEVATION: 31.42o~ :2 (j)o. wI- ~ Ow :::c 0

o~ ;:: 00.
~?; OI- l- Z E-<P~~ w a, ::> TOP OF CASING ELEVATION: Not Applicable

~o (j)~ w 0:: WZ W 0 rJ)'-'

::5 Z 0::- 0 0::
~

:::c 0 (9
0 SOIL DESCRIPTION
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NOTE: 3.25 inch OD steel protective casing set to 45 feet bgs @ 14:45
on 6/09/04

SAND with interbedded SILTS - olive gray, wet, very fine sand grains,
minor mica, silts are soft, slightly plastic, no petroleum odor, no sheen
(45-47.5' bgs)

SAND - gray, wet, fine-grained, poorly graded, subangular, no
petroleum odor, no sheen, (47.5-50' bgs)

SAND - gray, wet, fine-grained, poorly graded, subangular, thin tan silt
layer (1") at 58.5' bgs, no petroleum odor, no sheen (55-60' bgs)

SAND - wet, olive gray, fine grained, poorly graded, mica «1%), few
very thin «1 Omm)tan silt layers, no petroleum odor, no sheen, no oil

SP (40-44' bgs)

SP

SP
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BAG 15:30

BAG 14:35 0.2

HAHN & ASSOCIATES. INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59

Portland, Oregon

503 796-0717 HAl LOGGER: Rob Ede / And Rolin er DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 13:00 13:45

Portland, Ore on DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/10/04

Eo< ....J a:: BORING DIAMETER: 2-inchZ
*

UJ ~~ ~ >-....J ~ ill
~U1 ~p:: 0 0::

ffi~ ~ <t:~ CASING DIAMETER: 3.25" steel tem
~...:l ....:l~ UJ et~ ::::>:r: w ~ ~

~~Z ......

~~
Cf)E Cf)a. E I- >0::oES :2 :r: 0 SURFACE ELEVATION: 31.42

i= o§: UJI- z OUJ I- z
~f:i «~ ~~ UJ 01- a. => E-<P TOP OF CASING ELEVATION: Not Applicable

rn~ UJ 0:: wz UJ 0 rn~

~
:r: ::SZ 0

0::- 0 a::
0 <:>

SOIL DESCRIPTION
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B·59
Portland, Oregon

503 796-0717 HAl LOGGER: Rob Ede / And Rolin er DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NW Natural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 13:00 13:45

Portland, Ore on DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/10/04

Eo< ....J a::: BORING DIAMETER:C/)
~z

ril&
w

~~ >-....J ~ UJ
>£It/) U 0::: \;( <--- CASING DIAMETER:::E...:l ...::lril w «~ ::::> w ffi~ ~ 3:: E-oC/)Z<

~~
o..E C/):I:E I-- >0::: ~?i5:;;: C/)o. wo..

~
:I: 0 SURFACE ELEVATION: 31.42

8ti F 00. I-- Ow I-- z
«~ ~~ w Ul-- 0.. :::> E-o;:J TOP OF CASING ELEVATION: Not Applicable

~o C/)~ w 0::: wz w 0 C/)~

:;j :I: ~z a 0:::- 0 a:::
U o SOIL DESCRIPTION

61

62

63

64

65

SAND - gray, wet, fine-grained, poorly graded, subangular, no
66 petroleum odor, no sheen (65-70' bgs)

67

SP
68

69

70

NOTE: Boring activities stopped for the day at 17:00.

71 Will resume in AM 6/10/04.

72

73

74

75

76 SP SAND - gray, wet, fine sand grains, subangular, poorly graded, no
petroleum odor, no sheen (75-76.5' bgs)

77

78
SILT - gray, wet, stiff, plastic, reducing/organic odor, no sheen (76.5-80'
bgs)

79

BAG 8:40 1.6 80
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59

Portland, Oregon

1503) 796-0717 HAl LOGGER: Rob Ede / Andy Rolinger DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push TIme: TIme:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 13:00 13:45

Portland, Oreaon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/10/04

E-< ....J c::: BORING DIAMETER: 2-inchZ
fil&

w ~~ ~ >-....J Q) W
rilCf.l 0 0::: ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-45' bas::E~ ...:lfil w «~ :::>I~ w ffi~ ~ 3::

~~Z<
~~

::;E
e..E

U)e..~ I-- >0::: I 0 SURFACE ELEVATION: 31.420E-< U)a. WI-- ~ OwF Oa. I-- Z
~ril «~ ~~ w Ol- o, => E-<;::J TOP OF CASING ELEVATION: Not Applicable
~~ CI.l~ w 0::: wz w °

CI.l~

:;j I ~z 0
0:::- 0 c:::

0 o SOIL DESCRIPTION

-:*:--..: 81

=-:-r:~
82

83

:
.:~ ... 84

..
85

ML~ SILT - gray, wet, stiff, plastic, reducing/organic odor, no sheen (85-86' bgs)
86

87

~
SP SAND - gray, wet, fine grained, subangular, poorly graded, no petroleum

0 88 odor, no sheen (86-90' bgs)
~
1/
'a 89
0

I1::
Q)

P=l BAG 9:00 1.1 90

91

92

93

94

95

96

SAND - gray, wet, fine grained, subangular, poorly graded, no petroleum
97 odor, no sheen, silt layers at 96.5' bgs (4" thick), 97.5' bgs (4" thick), 98.0'

SP bgs (3" thick), silt is gray, wet, stiff, plastic, no petroleum, no sheen

98 (95-100' bgs)

99

BAG 10:20 1.7 100

Updated: 11/1/04 APR
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59

Portland, Oregon

!/503) 796-0717 HAl LOGGER: Rob Ede / Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 13:00 13:45

Portland, Oreaon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/10/04

Eo< ...J c::: BORING DIAMETER: 2-inchZ (J)
~*

w
~~ >-...J ~ w

fil(J) ro::l~ U 0::
ffi~ ~ ~~ CASING DIAMETER: 3.25" steel temp. from 0-45' bas::E...:l ~ro::l w rt~ ~:I:E w ~ ~

~~Z ......

~~
(J)E I- >0::OES ::2 wCl.~ ~

I 0 SURFACE ELEVATION: 31.42
i= o€t

~~
Ow I- Z

~~ «~ w UI- o, ::> E-';::> TOP OF CASING ELEVATION: Not ApplicablerJ)~ w 0:: wz w 0 rJ)~

~
I ~z 0

0::- 0 c:::
U C9 SOIL DESCRIPTION

101

102

103

104

I
105

106

I
107

I
108

I 109

110

1j
0 111...

0
.21
'S 112

~
Q)

P=l 113

114

115

116 SAND - gray, wet, fine-grained, subangular, poorly graded, no petroleum
odor, no sheen (115-119' bgs)

117 SP

118

BAG 11:30 1.9 119

120

Updated: 1111/04APR
File: Push]robe_Logs_JlUle04_Final.xls
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HAHN & ASSOCIATES. INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59

Portland, Oregon

503) 796-0717 HAl LOGGER: Rob Ede / Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 13:00 13:45

Portland, orecon DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/10/04

Eo< ...J c:: BORING DIAMETER: 2-inchZ w (f) :g;
* ~~ >-...J ~ W

Pr."l(f) ril~ U 0::: ffi:g; ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-45' bas::s~ ....:lril w «~
~IE w ~ S ~~z ......

~~ :iE
o..E I- >0::: SURFACE ELEVATION: 31.42oE=1 (f)o. wo..~ ~ Ow I 0

f= 00.
~~

I- ZQPr."l
«~ w Ul- a.. :J E-<::J TOP OF CASING ELEVATION: Not Applicable

~Q Cf)~ w 0::: WZ W 0 Cf)~

::SZ 0:::- 0 c::
::;] I 0 oU SOIL DESCRIPTION

121

122

..
.. 123

124

125

126

127

128

g 129
C5

~ 130
0

1::
Ql

~ 131

132

133

134

135

136

137

138

139

140

Updated: 11/1/04 APR
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HAHN & ASSOCIATES. INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59

Portland, Oregon

1(503) 796-0717 HAl LOGGER: Rob Ede / Andv Rolinoer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 13:00 13:45

Portland.Oreqon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/10/04

Eo< ...J c::: BORING DIAMETER: 2-inchZ
fil&

w ~~ ~ >-...J ~ LlJ
~rn U 0::

ffi~ ~ <.-.. CASING DIAMETER: 3.25" steel temp. from 0-45' bus;:g....:l Hfil w ct.-.. ~IE w ~ :s: E-<ooz-
~~

wE I- >0:: ~2i5OES :2 wo..~ Z J: 0 SURFACE ELEVATION: 31.42
F 08::

~~
Ow I- Z

o~ «~ w Ul- 0.. ::J E-<:::> TOP OF CASING ELEVATION: Not Applicable
~o oo~ w 0:: wz w 0 00'-'

~
J: ~z 0

0::- 0 c:::
U C9 SOIL DESCRIPTION

1-: .:

~ 141

142

• "l 143

144

I
145

146

SP
SAND - gray, wet, fine sand grains, subangular, poorly graded, silt layer at
145.5' bgs (2" thick) silt is grey, wet, stiff, plastic, no petroleum odor, no

147 sheen (145-148' bgs)

148

ML} SILT - gray, wet, plastic, stiff, with fiberous rootlets «1%) no petroleum

tl
149 ~ odor, no sheen (148-149.5' bgs)

~
BAG 12:45 0.1

150.s
'S
B 151r::
<ll
~

152

153

154

155

156

157

158

159.
160

Updated: 11/1/04 APR
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59

Portland, Oregon

11503\ 796-0717 HAl LOGGER: Rob Ede 1Andv Rolinqer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NW Natural DRILLING METHOD: Push Probe 1Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 13:00 13:45

Portland, Oreaon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/09/04 06/10/04

E-< ...J
0:: BORING DIAMETER: 2-inchZ en ~*

w
~a >-...J 16 UJ

~rn r.::!~ U 0::
ffi~ ~ <t:~ CASING DIAMETER: 3.25" steel temp. from 0-45' bgs:;g....:l ....:lr.::! w o:~ ::J:::c~ w ~ s:

~~Z<
~~ :2: en E ena. E t- >0:: :::c 0 SURFACE ELEVATION: 31.420E-<

f= 02:: wt-~ ~ Ow t- Z

~~ «~ ~~ w Ut- a. :J E-<P TOP OF CASING ELEVATION: Not Applicable
U)~ w 0:: wz w 0 U)~

:::c :5 Z
0

0::- 0 0::
:;j U (9

SOIL DESCRIPTION
.- ....;:;

161
:'::~:.
":~~

162

..
163

164

.
165

166

167

:::
168

169

170
;l

~ I 171.s
'S

SAND - gray, wet, fine sand grains, subangular, poorly graded, no
~ 172
Q) petroleum odor, no sheen (170-174.5' bgs)
~ SP

173

174

BAG 1:45 0.1

175

NOTE: Driller concerned about losing tooling down hole if encounter hard
176 substrate below 175' bgs. Decide to terminate boring.

177

178

179 Boring terminated at 175' bgs at 13:45 6/10/2004.

Pressure grouted from bottom to approximately 10' bgs, bentonite chips

180 in upper 10' bqs on 6/10/2004.

Updated: 11/1/04 APR
File: Push_Probe_Logs_June04_Final.xls
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501'- BORING NUMBER
HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

HAl LOGGER:

SAMPLING METHOD:

Matt Graves I And Rolin er

Macro Core

B-59A

DRILL

FINISH

9:30

TIme:

16:10

NOTE: No soil samples collected. Pushed with well point directly to
groundwater sample depths. See boring log for probe B-59 for soil
description.

BORING DIAMETER:

Neil Kranz

Geo-Tech Explorations, Inc.

TOP OF CASING ELEVATION:

Push Probe I Direct Push

Geo-Probe 6600

CASING DIAMETER:

SURFACE ELEVATION:

SOIL DESCRIPTION

~ a::
CD w
~ i
:I: 0
f- Z
ll. ::>w 0
o a::

(9

>-..../
ffi~
>0::
Ow
Ufwz
0::-

5

4

3

2

10

7

11

16

13

12

20

9

6

14

17

19

8

18

15

..../

~
0::
w
f
Z

w
0::
o
U

DRILLER:
DRILLING CONTRACTOR:

DRILLING METHOD:

EQUIPMENT TYPE

NWNatural

Gasca Facility

Portland, Ore on

PROJECT #: 2708

Updated: 11/1/04 APR
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\'Vater Level measured for 144' to 148' bgs screen

\'Vater Level measured for 96' to 100' bgs screen 27

B-59A

SP

SP

ML

Matt Graves 1And Rolin er DRILL DRILL

Macro Core START FINISH

Push Probe 1Direct Push Time: Time:

Geo-Probe 6600 16:10 9:30

Neil Kranz Date: Date:
Geo-Tech Explorations, Inc. 06/10104 06/14/04

BORING DIAMETER: 2-inch

~~ CASING DIAMETER:

~~ SURFACE ELEVATION:
E-<~ TOP OF CASING ELEVATION:w~

SOIL DESCRIPTION

c:::
~ UJ

~ ~
I Cl
I- Z
a.. :::>w 0
Cl c:::

<.9

21

28

26

29

30

31

32

36

35

33

34

38

37

39

40

>-...J

ffi~
>0:::
Ow
UI
WZ
0:::-

SOIL BORING NUMBER

...J

~
0:::
w
I
Z

w
0:::
o
U

HAl LOGGER:

SAMPLING METHOD:

DRILLING CONTRACTOR:

EQUIPMENT TYPE

DRILLING METHOD:

DRILLER:

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

PROJECT #: 2708

NWNatural

Gasca Facility

Portland, Ore on

Updated: 11/1/04 APR
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SP

DRILL

FINISH

B-59A

2-inch

Not Surve ed

NotApplicable

GROUNDWATER SAMPLE
Installeda temporary 1-inch 10stainlesssteel well pointwith a 0.010
inch slotted screen at 46 to 50 feet bgs. Following the removal of
approximately4 gallons of water, a groundwatersample (#2708-040611
108)was collectedwith disposable tubing/checkvalve at 10:45 hours,
6/11/04. Water level was measured at 21.65 feet bgs prior to sampling.
After sampling, the well point was removedfrom the boreholeand the
boreholewas advanced.

Neil Kranz
Geo-Tech Explorations, Inc.

Matt Graves / And Rolin er

Macro Core

BORINGDIAMETER:

Push Probe / Direct Push

Geo-Probe6600

CASINGDIAMETER:

SOIL DESCRIPTION

SURFACEELEVATION:

TOP OF CASING ELEVATION:

SP

SOIL BORING NUMBER

HAl LOGGER:

SAMPLINGMETHOD:

DRILLINGMETHOD:

EQUIPMENTTYPE

DRILLER:
DRILLINGCONTRACTOR:

...J
0::w Cf)

~
~~ >-...J a; W

U 0:::
ffi~ ~ ~«~ ::::>I w

o.E Cf)o. E I- >0::: S
Cf)a. WI- ~ Ow I 0
Oa. I- z
«~ ~~ w Ul- a. ::J
w 0::: wz w 0
I ~z 0

0:::- 0 0::

U
(9

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

HAHN & ASSOCIATES, INC.

434 NW SixthAvenue

Portland, Oregon

503 796-0717

PROJECT:

NWNatural

Gasco Facility

Portland, Ore on
PROJECT#: 2708

Updated: 11/1/04APR
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SOIL BORING NUMBER B-59A

DRILL

FINISH

2-inch

Not Applicable

Not Surve ed

TOP OF CASING ELEVATION:

BORING DIAMETER:

CASING DIAMETER:

SURFACE ELEVATION:

Neil Kranz

Geo-Tech Explorations, Inc.

Push Probe I Direct Push

Geo-Probe 6600

Matt Graves I And Rolin er

Macro Core

SOIL DESCRIPTION

SP

SP

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:
-I

0::(J)
~W

~~ >--1 lD W
U 0:::

ffi~ ~ ~«~ ::::>I w s:a..E (J)a.. E I- >0:::(J)o. WI- ~ Ow I 0
00. t- Z
«~ ~~ w Ut- o, ::::>
w 0::: WZ w 0
I ::i Z

0
0::- 0 0::

U o

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

NW Natural

Gasca Facility

Portland, Ore on

PROJECT #: 2708

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT:

Updated: 11/1/04 APR
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B-59A

GROUNDWATER SAMPLE
Installed a temporary 1-inch ID stainless steel well point with a 0.010-inch

SP slotted screen at 96 to 100 teet bgs. Following the removal of
approximately 4 gallons otwater, a groundwater sample (#2708-040611
110) was collected with disposable tubing/check valve at 12:45 hours,
6/11/04. Water level was measured at 27.25 teet bgs prior to sampling.
After sampling, the well point was removed trom the borehole and the
borehole was advanced.

SP

Matt Graves / And Rolin er DRILL DRILL

Macro Core START FINISH

Push Probe / Direct Push Time: Time:

Geo-Probe 6600 16:10 9:30

Neil Kranz Date: Date:

Geo-Tech Explorations, Inc. 06/10/04 06114/04

BORING DIAMETER: 2-inch

<~ CASING DIAMETER:

~~ SURFACE ELEVATION:
E-<:::> TOP OF CASING ELEVATION:oo~

SOIL DESCRIPTION

SOIL BORING NUMBER

HAl LOGGER:

SAMPLING METHOD:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLER:

DRILLING CONTRACTOR:
-I c:::C/)
~w

~~ >--1 1? W
0 0:::

ffi~ ~
ct~ :::>:c

E
w ~ 3:C/)E C/)a.. I- >0::: :c 0

Cl§: wI- ~ Ow I- z
«~ ~~ w 01- a.. ::J
w 0::: WZ W 0
:c ~z 0

0:::- Cl c:::
0 o

81

82

83

84

85

86

87

88

89

90

91

92

93

I
94

95

96

97

98

99

100

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

503 796-0717

PROJECT #: 2708

PROJECT:

NW Natural

Gasco Facility

Portland Ore on

Updated: 11/1/04 APR Page 50f9
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HAHN & ASSOCIATES, INC.

434 NW SixthAvenue SOIL BORING NUMBER B-59A

Portland,Oregon

503) 796-0717 HAl LOGGER: Matt Graves 1Andy Rolinger DRILL DRILL

PROJECT: SAMPLINGMETHOD: Macro Core START FINISH

NW Natural DRILLINGMETHOD: Push Probe 1Direct Push Time: Time:

Gasco Facility EQUIPMENTTYPE Geo-Probe 6600 16:10 9:30

Portland,Oreqon DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLINGCONTRACTOR: Geo-TechExplorations, Inc. 06/10104 06/14/04

Eo-< -I c::: BORING DIAMETER: 2-inchZ w CI)
~ ~ w

r"lCl) * o ~t:i >--1 Qi
~~~ 0::

ffi~ <~ CASING DIAMETER: 3.25" steel temp. from 0-45' bos::g...:l ~~ W Cf~ ::J::c,=, w ~ S
~~Z<

~~ :2 Cl)E Cl)o..~ I- >0:: ::c 0 SURFACEELEVATION: Not Surveved° Eo-< i= 0& wI- ~ Ow I- z
~f:i «~ ~~ w Ul- 0.. :::> ~P TOP OF CASING ELEVATION: Not Applicable

CI.l~ w 0:: wz w °
CI.l~

~
::c ~z 0

0::- 0 c:::
o o SOIL DESCRIPTION

~
101

....
~

102
. 0(•

103

104

105

106

107

108

I
109

110

;j
8 111
o
.s
'S 112

~
<ll

i=Cl 113

114

115

116

== GROUNDWATER SAMPLE
117 == SP Installed a temporary 1-inch ID stainless steel well point with a 0.010-inch-

== slotted screen at 116to 120 feet bgs. Followingthe removal of

118 == approximately4 gallons of water, a groundwater sample (#2708-040611-- 112)was collectedwith disposable tubinglcheck valve at 14:00 hours,
== 6/11/04. Water level was measured at 23.40 feet bgs prior to sampling.. == After sampling, the well point was removed from the boreholeand the119 -

== boreholewas advanced.

120 ==-

Updated: 11/1/04APR
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59A
Portland, Oregon

503) 796-0717 HAl LOGGER: Malt Graves 1Andy Rolinqer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe 1Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 16:10 9:30

Portland, Oreaon DRILLER: Neil Kranz Date: Date:
PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/10104 06/14/04

Eo< ...J a:: BORING DIAMETER: 2-inchC/)
~Z

*
w

~cS >--1 ~ W
~Ul ~p:: U 0::

ffi~ ~ <~ CASING DIAMETER: 3.25" steel temo. from 0-45' bas;2:1...:l ~~ w C£~ =>::c-= w ~ ~
~~z-

~~
C/) E C/)a-j I- >0::OE:S ~
Cl~ wI- ~ Ow ::c 0 SURFACE ELEVATION: Not Surveyed

~ I- z
o~ «~ ~~ w Ul- a- ::J E-<~ TOP OF CASING ELEVATION: Not Applicable
~o oo~ w 0:: WZ W 0 oo~

::c ::SZ 0::- o a::
~ 0 (9

U SOIL DESCRIPTION

-:-: 121

.. · 122.
·
· 123

· 124

I
I 125

126

· 127

128

g 129

"i 130
0

~
Q)

1131~

132

133

134

135

136

137

138

139

140

Updated: 11/1/04 APR
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59A

Portland, Oregon

503) 796-0717 HAl LOGGER: Malt Graves / Andv Rolinqer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 16:10 9:30

Portland, orecon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/10/04 06/14/04

Eo< ..J a:: BORING DIAMETER: 2-inchZ w (J)
~ ~

* ~ti >-..J Qj w
~cn rilP:: U a::

ffi~ ~ <~ CASING DIAMETER: 3.25" steel temp. from 0-45' bgs
~..:l ...::lril w et~ ~IE w ~ :s:

~~z,<

~~
::2: (J)E

wo..~
I- >0:: I 0 SURFACE ELEVATION: Not Surveyed° Eo< i= 02:

~~
~ Ow I- Z

l=I~ «~ w Ul- o, => E-<;:l TOP OF CASING ELEVATION: Not Applicable
~l=I w 0:: WZ W 0 Cf.J~z ::SZ 0::- 0 a::
:;j I 0 oU SOIL DESCRIPTION..

141

: 1 142

143

144

:::::
.. 145

:::::- GROUNDWA'!"ER SAMPLE::::: Installed a temporary 1-inch 10 stainless steel well point with a 0.010-inch:::::
146 ::::: slotted screen at 144 to 148 feet bgs. Following the removal of

::::: SP approximately 3.5 gallons of water, a groundwater sample (#2708-040611-

.
147

::::: 113) was collected with disposable tubing/check valve at 15:40 hours,- 6/11/04. Water level was measured at 26.55 feet bgs prior to sampling.
::::: After sampling, the well point was removed from the borehole and the

148
::::: borehole was advanced.-

ij~
149

~ 150.s
·S
~ 151
OJ)

~

152

153

154

155

1

1156

157

158

I
159

..
160
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-59A
Portland, Oregon

'503\ 796-0717 HAl LOGGER: Matt Graves / Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: Macro Core START FINISH

NWNatural DRILLING METHOD: Push Probe / Direct Push Time: Time:

Gasco Facility EQUIPMENT TYPE Geo-Probe 6600 16:10 9:30

Porfland.Orecon DRILLER: Neil Kranz Date: Date:

PROJECT#: 2708 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 06/10/04 06/14/04

Eo< ....J
0:: BORING DIAMETER: 2-inchZ w CJ) ;g;

* ~~ >-....J 1ii UJ
film ~~ U 0:: ffi;g; ~ < ....... CASING DIAMETER: 3.25" steel temp. from 0-45' bas:g~ ....:l~ w Cf--- ~::CE w ~ s: E-<ifJ
Z:;:

~~ ::2: CJ)E
we..~

I- >0:: ::c 0 ~2i5 SURFACE ELEVATION: Not Surveyed° Eo< i= o§t
~~

~ Ow I- ZQfil «~ w Ul- n, ::l E-<::J TOP OF CASING ELEVATION: Not Applicable
~Q ifJ~ w 0:: wz w ° ifJ'-""

~
::c ::SZ 0

0::- 0 0::
U

(9
SOIL DESCRIPTION

'v:
: I 161.
·

162

:#
.~ 163.. : I:

164
... I'.

165

I
· 166

167

· 168

169

· 170
~ :
0

C5 171
.2l GROUNDWATER SAMPLE
'a == Installed a temporary 1-inch 10 stainless steel well point with a 0.010-inch

~ I 172 == slotted screen at 171 to 175 feet bgs. Following the removal of-
!Xl == SP approximately 5 gallons of water, a groundwater sample (#2708-040611-

== 114) was collected with disposable tubing/check valve at 9:25 hours,
173 - 6/14/04. Water level was measured at 23.2 feet bgs prior to sampling.

== After sampling, the well point was removed from the borehole and the== borehole was advanced.174 -

==
175 ==

· Boring terminated at 175' bgs at 9:30 6/14/04. Pressure grouted from

176 bottom to approximately 10' bgs, bentonite chips to top.

I
177

178

179

180

Updated: 11/1/04 APR
File: Push_Probe_Logs_June04_Final.xls

Page 90f9
HAHN AND ASSOCIATES, INC.
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BORING LOGS - ANCHOR ENVIRONMENTAL
WILLAMETTE RIVER BORINGS
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----------

CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-01

\f,ANCHOR PROJECT NUMBER 000029-02 DATE BEGAN 7/21/04
- , GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/21/04'-~ ENVIRONMENTAL, L.L.C.

DRILLING CONTRACTOR Geotech Explorations, Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_0F 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA Field location of boring

I- if) Mudline: 0.5 feet Latitude: 45.57977374
0:: W oW 0.. enW >- LL ::J::J Staff Gage: 2.5 feet Longitude: 122.75818444I- oo::w en zo wO::

0:: 0 ?:: o~

ex:
w w 0::...Jo::a:...J :::::i0 ...JW > ::c...J ::c ,,0

w ...Jo::( o..::c o..aJ o~ 1-0.. I- ...J aJ
::c ...JNI- ::a: I- ::a:::a: (,)- o..::a: 0.. -::a:I- WWW «w «::J w Q) W« w 0>- LITHOLOGIC DESCRIPTION0 $:0::0 en::a: enz a::~ oen 0 en en

- SAND (SP); black; fine to medium sand, oil saturated, sticky,
1.5 \ / 1 sheen.- \ /-

- \ / z
-
- ~

- 1\
- / \ 1

/ \- 5

- 0.3 feet: SAND (SP); black; fine to medium sand, oil saturated,

- \ / § sticky, sheen.

3.5 \ / 0.2 feet: SILT (ML); grayish brown; low to medium plasticity-
\I fines; no sheen.- Z

- 0.3 feet: SAND (SP); grayish brown; fine sand.

- ~ 0.3 feet: SILT (ML); grayish brown; as above.

- / \ 0.1 feet: SAND (SP); grayish brown; fine to medium sand.

- / \ ~ 0.6 feet: SILT (ML); grayish brown; as above.

!/ \ 0.1 feet: SAND (SP); grayish brown; fine to medium sand.-
10 1.6 feet: SILT (ML); grayish brown; as above.

- I

- 1\ / 11
- \ /
- \ I 12 SILT (ML); grayish brown; low to medium plasticity fines; trace

4.0 fine sand.
~

~
ra

~
/ \

~
/ \ 14

~
/ \ 0.2 feet: SAND (SP); grayish brown; fine to medium sand. (At

15 base of sample interval)

~

~
\ I 16

~
\ / 2.5 feet: SILT (ML); grayish brown; low to medium plasticity
\I 17 fines; trace fine sand.

~

~
4.5

~
18

f--
/ \ 2.0 feet: SILTV SAND (SM); grayish brown; fine to medium

~
/ \ 19 sand; 10 to 20 percent nonplastic to low plasticity fines.

/ \
~

20

Remarks:

SCOEPA00013587



CLIENT/PROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-02

\f, 6~~Jj9L~ PROJECT NUMBER 000029-02 DATE BEGAN 7/20/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/20/0~

DRILLING CONTRACTOR Geolech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA Field location of boring
I- Ui

Mudline: 3.2 feet Latitude: 45.579827890:: W o
W Q.(J)

W >- u, :::J:::J Staff Gage: 2.75 feet Longitude: 122.75792804I- C9 0:: 0 ~
o~. O::W(J) zo wO:: W W o::...l

0:: O:E...l ::::;0 ...lW > J:...l J: ,,0
W 0- Q.J: Q.co o~ I-Q. I- ...lco
J: ::JN~ :EI- :E:E ()- Q.:E Q. -:E
I- WWW e(W e(:::J W Q) We( W 0>- LITHOLOGIC DESCRIPTION0 :i:D::o (J):E (J)Z o::~ O(J) Cl C/)(J)

I--
No recovery 0-10 feet with Geoprobe. Pushed core liner 4 feet

0.0 \ I 1 into sediment using PVC rods w/ check valve with 0.5 feet
I--

\ I recovery.- \ I,.-
g

I---
0.5 feet: Sandy Tar; black; fine to medium sand in tar matrix.

I---
~

I---
I \

I---
I \ 1.
I \

I--
5

-
- \ I §

- 0.0 \ I
\ Z,.-

I--

- ~

- I \

- I \ ~

II \- 10

- I

- 1\ I 11
- \ I

- \ I 12 SILT (ML); grayish brown; low to medium plasticity fines; light
3.0 to medium sheen.-

- 13

- I \ @ approximately 1 foot from top of sample interval, 0.2 foot-

I \ 14 thick oil/tar layer; firm, sticky.
-

II \ @ approximately 2.5 feet from top of sample interval, 0.2 foot--
15 thick oil/sand layer with wood fragments.

- I

- \ I 16

- \ I

- \ I IT SILT (ML); grayish brown; low to medium plasticity fines; trace

- 3.5 fine sand; lenses of color change to black; spotty sheen.

- 18

- I \ No sheen in bottom 1 foot of sample.

- I \ ~

r--- I \
20

Remarks:

SCOEPA00013588



CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-03

\f, 6t:!£JjL9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/21/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/21/0~

DRILLING CONTRACTOR Geotech Explorations Inc. TOTAL DEPTH 23 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_0F 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA Field location of boring
t- en

Mudline: 27.4 feet Latitude: 45.580073900:: W o
W a. 00W

~
u. ::J::J Staff Gage: 5.25 feet Longitude: 122.75794293t- C!l 0 ~

o~

~
o::woo zo wO:: W W 0::...J0::i:...J ::::i0 ...J W > :I:...J :I: C!l0

W ...J0<i: a.:I: a.lD o~ t-a. t-
=~:I: ...JNt- ::i:t- ~~

()- a.::i: a.
t- WWW <l:W W Ql W<l: W 0>- LITHOLOGIC DESCRIPTION0 ;;:0::0 oo::i: ooZ C!~ 000 0 0000

I---
1\ J No recovery 0-8 feet with Geoprobe; rods sink to 8 feet below

0.0 X 1 mudline. Pushed 3-inch outside-diameter piston core 1.5 feet
l-

I/ \ into sediment on 7/22/04.
I---

I---
6

I---
0.0 to 1.5 feet: SILT (ML): grayish brown; medium plasticity

I--- a fines; sheen.
@ 0.2 to 0.3 feet: Oil/tar layer; black; firm

I---
1 @ 0.6 to 0.9 feet: Oil/tar layer; black; firm

I---

I---
@ 1.2 to 1.4 feet: Oil/tar layer; black; firm; droplets of free

I---
§ product.

I---

I---
§

I---
II---

I---
8

I---
Stratified layers of Sand (SP). SILT (ML), and SILTY SAND

\ I a (SM) in layers of 0.2 to 0.3 feet thick. Trace wood chips; trace
I--- \ I oil specks.
I---

I 10
I---

3.0
I---

l- II
I---

I \
l-

I \ 12

I
I-

13

l-

I---
\ I 14 SAND (SP); grayish brown; fine to medium sand; loose; no

I---
\ I sheen or specks.

I 15
I---

2.0
I---

V
16

I---
I \

I--- I \
I---

17

I---
1/ \

18

I---
0.5 feet: SAND (SP); grayish brown; fine to medium sand.

1\ I 19 0.8 feet: SILT (ML); grayish brown; low to medium plasticity.
I--- \ I 0.3 feet: SAND (SP); grayish brown; fine to medium sand.
I---

I---
\ I 20 0.6 feet: SILTY SAND (SM); grayish brown; fine to medium

3.0 sand; 20 to 30 percent nonplastic to low plasticity fines.
I--- f 0.5 feet: SAND (SP); grayish brown; fine sand.
I--- 61
I---

I \ 0.3 feet: SILT (ML); grayish brown; low to medium plasticity

I \ 22 fines.
I---

II \
I---

23

Remarks:
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CLIENT/PROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-04

'~ 6~~NttQL~
PROJECT NUMBER 000029-02 DATE BEGAN 7/21/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/21/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

f/)
SAMPLING DATA -J Field location of boring-J 0s CD 0.5 feetc:: Cl ~W w 'i w >-Cl CD

~
-J l- f/) Mudline: above water Latitude: 45.57971933c:: ~ 0- W

W 0-
W ::J

~
~ U. ::J Staff Gage: 3.5 feet Longitude: 122.75805875l- e Z ~

~ 0
0:

c::w ZCl w w so
c::~O~ ::::i0 -J > ::r:: ::r:: t!)f/)w -JO o-::r:: 0- 0 l- I-::r:: -IN ~I- ~ 0 0- 0- -JO

ww -f/)
I- ~w ~ W W W O::J LITHOLOGIC DESCRIPTION0 3i:ii: f/)~ in c:: Cl Cl f/)~

-
- \ I 1 1.0 foot: SANDY TAR with SILT; black; fine to medium sand in

- \ I tar matrix; nonplastic to low plasticity fines; trace fine to medium

- \ I z gravel; angular to subrounded.

2.5 1.5 feet: SILT (ML); grayish brown; nonplastic to low plasticity-
- J fines; trace fine sand; no sheen.

- I \
- I \ 1

I \-
5

- 5.0 to 6.0 feet: SAND (SP); black; fine to medium sand;

- \ I § approximately 30 percent tar; trace fine to medium gravel.

- \ I
- \ I I

5.0 6.0 to 20.0 feet: SILT (ML); grayish brown; nonplastic to low
f---

plasticity fines; trace fine sand; no sheen.
f---

\ §.

f---
I \

f---
I \ ~

II \
f---

10

f---
I

f---
1\ I 11

f---
\ I

f---
\ I II

3.0
f---

f-- n
f--

I \
f---

I \ 14

f---
I \

15

l- I

I-
\ I 12

I-
\ I

I-
\ I 1l

4.5
I-

'--- I 18

- I \
- I \ 19

I \-
20

Remarks:

SCOEPA00013590



CLIENT/PROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-05

~ 6t:~£tt9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/22104

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/22/0~

DRILLING CONTRACTOR Geotech Explorations, Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA Field location of boring

I- m Mudline: 3.1 feet Latitude: 45.57985022
0:: W o

W a.(j)W
~

u, :::>:::> Staff Gage: 4.9 feet Longitude: 122.75809311I- 0
o::w(j) ZCl wO:: c ~

O~

0::
W W 0::...JO:::!:...J ::::i0 ...JW > J:...J J: 0 0

W ...Jo<c a.J: a.lXl O~ I-a. I-
=~J: ...JNI- :::!:I- :::!::::!: (,)- a.:::!: a.

I- WWW <t: w <t::::> W Q) w<t: w 0>- LITHOLOGIC DESCRIPTION0 ~a::Cl (j):::!: (j)Z c::~ Cl(j) Cl (j)(j)

f---
1.3 feet: TAR; black; firm; sticky.

f--- 1\ / 1 0.3 feet: SILT (ML); black; low plasticity fines; slight sheen.

f--- \ / 0.3 feet: SAND (SP); black; fine sand, trace nonplastic to low

~
\ / ~ plasticity fines.

f.-
2.3 0.3 feet: SILTY SAND (SM); black; fine to medium sand, 30 to

~
~ 40 percent nonplastic to low plasticity fines; trace wood

~
J\ fragments.

f--- / \ 1 0.1 feet: SAND (SP); dark gray to black; fine to medium sand.

/ \f---
5

f---
1.5 feet: SILT (ML); grayish brown; low to medium plasticity

f--- \ / § fines; trace wood fibers; slight sheen.

f--- \ / 0.5 feet: SANDY SILT (ML); dark gray; low to medium plasticity
\ I Z fines; 15 to 20 percent fine sand; medium sheen.

f---

f---
3.5 0.2 feet: SILT (ML); grayish brown; low to medium plasticity

~
§ fines; light sheen.

I--
I \ 0.1 feet: SILT (ML); dark gray; low to medium plasticity fines;
I \ ~ medium sheen.

I---
1/ \I---

1.1 feet: SILT (ML); grayish brown; low to medium plasticity
10 fines; light sheen in thin lenses.

I--- I

~
1\ / 11 SILT (ML); grayish brown; low to medium plasticity fines; no

\ / sheen.
~

\f--- ~
3.5

f---
fI Bottom 1 foot of interval contains lenses of fine sand 0.2 to 0.313

f.-
/ \ feet thick.

f--- , \
f---

14
I \f---

15

~

f.- \ I 16

~
\ I 2.0 feet: SILT (ML); grayish brown; nonplastic to low plasticity

f.-
\ I 17 fines; trace fine sand; loose; wet.

f---
5.0

I-- I 18

I-- / \ 2.0 feet: SANDY SILT (ML); grayish brown; nonplastic to low

f.- I \ 19 plasticity fines; 30 to 40 percent fine sand.

1/ \
f.-

20
Remarks:

SCOEPA00013591



----- ----- ----------

CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-06-z 6t:!£1j9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/20/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/20/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA Field location of boring
l- Ii)

Mudline: 4.4 feet Latitude: 45.58001600e::: UJ oUJ a.cnUJ >- u.. :::>:::> Staff Gage: 3.0 feet Longitude: 122.75808147I- (!) e::: 0 ~
o~. e:::UJ cn zo UJe::: UJ UJ e:::-J

e::: 0:2-J ::::i0 -JUJ > J:-J J: (!)o
UJ 0- a.J: a.al O~ 1-0. I- -JalJ: :::lN~ :21- :2:2 u- 0.:2 a. -:2
I- UJUJUJ «UJ «:::> UJ Q) UJ« UJ 0>- LITHOLOGIC DESCRIPTION0 :S:O:o cn:2 cnz cr:g ocn 0 cncn

- 0.5 feet: SILT (ML); grayish brown; nonplastic to low plasticity

\ I 1 fines; loose.-
\ I- 0.8 feet: TAR with SILTV SAND; black; fine to medium sand

t---
\I a with low plasticity fines in tar matrix.

I---
2.2 0.7 feet: SANDY SILT (ML); grayish brown; nonplastic to low

I--- a plasticity fines; 30-40 percent fine sand.

I---
1\ 0.2 feet: SILTV SAND (SM); grayish brown; fine to medium

I---
I \ 1 sand; 20 to 30 percent nonplastic to low plasticity fines.

I \
t---

5

t---
0.5 feet: fine to medium gravel sized tar chunks; hard; brittle.

t---
\ I §

I---
\ I 2.0 feet: SILTV SAND (SM); grayish brown; fine to medium

I---
\I I sand; 20 to 30 percent nonplastic to low plasticity fines.

5.0 1.5 feet: SANDY SILT (ML); grayish brown; nonplastic to low
t---

plasticity fines; 30-40 percent fine sand; specks of oil/sheen.
t--- !!
I---

I \ 1.0 feet: SILTV SAND (SM); dark grayish brown; fine to

I---
I \ ~ medium sand; 20 to 30 percent nonplastic to low plasticity fines;

II \ specks of oil/sheen.
I---

10

t---
I 0.8 feet: SILTV SAND (SM); dark grayish brown; fine to

t--- ' \ I 11 medium sand; 20 to 30 percent nonplastic to low plasticity fines;

I---
\ I specks of oil/sheen.

I---
\ I ~ 0.3 feet: SANDY SILT (ML); grayish brown; medium plasticity

I---
fines; 30-40 percent fine sand; specks of oil/sheen.

I---
1.1 I 13

t---
I \

- I \ 14

I \- 15

- 3.0 feet: SILT (ML); grayish brown; low to medium plasticity

- \ I 16 fines; trace fine sand; lenses of color change to black; spotty

\ I sheen.- \ I- 17 2.0 feet: SAND (SP); grayish brown; fine to medium sand; no
5.0 sheen or spotting.-

- 18

- I \
- I \ 19

- I \
20

Remarks:

SCOEPA00013592



CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-07

'tl6t:!~Jj9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/20/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/20/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1__0F 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA Field location of boring
I- m

Mudline: 16.7 feet Latitude: 45.580112240:: w o
W Q..U)W >- U. ::J::J Staff Gage: 5.75 feet Longitude: 122.75818444l- o 0:: 0 ~

o~

a: O::WU) zo wO:: w W 0::...J0:2...J :JO ...Jw > :I:...J :I: e!)o
W 0- 0..:I: Q..10 o~ I-Q.. I- m
:I: ::lN~ :21- :2:2 u- 0..:2 0.. =:2
I- www «w «::J w Ql w« w 0>- LITHOLOGIC DESCRIPTION0 3:0:::0 U):2 u)z a:g ou) 0 u)u)

No recovery 0-5 feet with Geoprobe; rods sink to 5 feet below
I--

mudline in the soft sediment.1I--

I--

>--- a
>---
I-- a
I--

I-- 1.
I--

5

I--
/ SAND (SP); black; fine to medium sand; stratified with 0.3 to

>--- 1\ I § 0.4 foot-thick layers otTAR; firm and sticky.

>--- \ I
>--- \ I Z

3.5
I--

~
~

I--- I \
I--- I \ ~

"
,

I---
10

~
0.5 feet: TAR; black; 20 to 30 percent nonplastic to low

I--- 1\ I 11 plasticity fines; firm.

I--- \ I 0.5 feet: SILT (ML); gray; medium plasticity fines.

>--- \ 12 1 foot: TAR; black; 20 to 30 percent fine to medium sand.

I--
0.5 feet: SAND (SP); grayish brown; fine to medium sand; few

I--
3.5 .ia tar blebs; spotty sheen.

I-- I \ 0.5 feet: SILT (ML); grayish brown; medium plasticity fines;

>--- I \ H. slight sheen.

I \ 0.5 feet: SAND (SP); grayish brown; fine to medium sand; no
I--

15 sheen.

- / 0.5 feet: SILT (ML); grayish brown; medium plasticity fines;

- \ I 12 specks of oil/sheen.

- \ I
I--

\ I 11 2.0 feet: SAND (SP); grayish brown; fine to medium sand; no
2.5 sheen or spotting.

I--

'---
18

- I \

- I \ 19

- II \
20

Remarks:

SCOEPA00013593



CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-08

\LANCHOR PROJECT NUMBER 000029-02 DATE BEGAN 7/21/04
, ,

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/21/0~'-:, ENVIRONMENTAL, L.L.e.

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1__0F 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
...J Field location of boring°co

0.5 feet0:::
~

0 ::2'w W I-- >-co g. ...J W en Mudline: above water Latitude: 45.579822960::: ::2' a.. w a,w ::J >- ::2' u, ::J Staff Gage: 3.2 feet Longitude: 122.75845286I-- o Z 0::: «
~ °ii::

0::: wen zo w w en ffi(j)O::2'...J ::::iO ...J > ::r: ::r:w ...J0<i: a..::r: a.. 0 I-- I-- ...Jt)::r: ...JNI-- ::2'1-- ::2' o a.. a.. -enI-- www «w « w w w O::J LITHOLOGIC DESCRIPTION° :S:O::o en::2' en 0::: 0 0 en~

- I 1 foot: SANDY GRAVEL (GW); It brown; fine to coarse; angular

- \ I 1 to subrounded; 20 to 30 percent fine to coarse sand.

~
\ I 1 foot: SAND (SP); black; fine to medium sand; oil/tar saturated.

~
\ I z

~
2.0

~
~

~
I \

I-- I \ ~

II \
I--

5

~
1\ 1.5 feet: SAND (SP); black; fine to medium sand; saturated with

~
1\ I Q oil/tar; firm and sticky.

~
\ I 1.5 feet: SILTV SAND (SM); grayish brown; fine sand; 20 to 30
\ I I percent nonplastic to low plasticity fines; no sheen.

~

~
3.0

~
~

~
I \

f--- I \ ~

II ,
I--

10

f---
Note: no recovery; move over 1.5 feet and core 10 to 15 feet with

f--- 1\ I 11 full recovery.

f--- \ I
- ' I

ra SILTV SAND (SM); grayish brown; fine sand; 20 to 30 percent

- low to medium plasticity fines; no sheen.

- 5.0 13

- I \
- I \ 14

I \-
15

- I SILT (ML): grayish brown; nonplastic to low plasticity fines; 5 to

- \ I 16 10 percent fine sand; loose, wet, no sheen or spotting.

I-- \ I
~

\ I 17

~
5.0

~
18

I-- I \
~

I \ 19

1/ ,
I--

20

Remarks:

SCOEPA00013594



CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-09

V;" .~t':!~lj9L~ PROJECT NUMBER 000029-02 DATE BEGAN 7/19/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/19/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_0F 2

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA ...J Field location of boring
°mII:

i' 0 :::Ew w
tu

>-rn
~

...J rJ) Mudline: 0.2 feet Latitude: 45.57990589II: :::E n, w a,w ::> >- :::E u, ::> Staff Gage: 3.0 feet Longitude: 122.75826530
II:turJ)

o z II: <
~ °&::

zo w w rJ) II:O:::E...J ::::iO ...J > I I (!)(j)w ...J0<i: c..I c, ° l- I-
I U![;jtu :::Etu :::E o o, o, ...Ju

-rJ)
b c:i:::E

< w w w 0::> LITHOLOGIC DESCRIPTION3:0:::0 rJ) II: 0 0 rJ)~

"--- 1\ I 1.8 feet: TAR; black; firm; sticky.

- 1\ I 1

- \ I 0.2 feet: SAND (SP); dark gray; fine to medium sand; heavy

- \ I g sheen; oil droplets.

- 2.0

- a
- 1\

- I \ ~

II \- 5

- SAND (SP); dark gray; fine to medium sand; heavy sheen; oil

- \ I § droplets.

- \ I

- \ I Z
3.5-

- !!

- I \
- I \ ~

I \- 10

- SAND (SP); dark gray; fine to medium sand; trace tar globs;

- \ I 11 heavy sheen; trace wood fragments.

- \ I

- \ I 12

- @ 12 to 14 feet; same with approximately 30 percent nonplastic

5.0 13 fines.
f---

I \
f---

f---
I \ 14
I \

f---
15

f---
I

\ I 16 @ 16 feet: No sheen
f---

\ I
I- \ I 17
f---

5.0 17.5 to 20 feet: SILT (ML); grayish brown; nonplastic to low
f---

plasticity fines; trace fine sand; no sheen .
f-- .ll!
I---

I \ @ 19 feet: 0.1 foot sand lense; fine to medium sand.

I---
I \ 19

II \ @ 19.5 feet: 0.1 foot sand lense; fine to medium sand.
i---

20

Remarks: A boring was advanced from 0 to 4 feet below mudline with 1.5 feet recovery. 1.5 feet of of tar was
observed with sand in drive shoe. In the 4 to 8 foot interval, 2 feet of SAND was observed (2 feet recovery).
Borehole was decommissioned with bentonite chips and a second boring was advanced as described above.

SCOEPA00013595



CLiENT/PROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-09

\C~b!~Jj9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/19/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/19/0~

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_2_OF 2

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
tii

fii Field location of boring
a: o

Mudline: 0.2 feet Latitude: 45.57990589w [1.u)w >- u. :::>:::>
a:tiiu)

Cl a: 0 ~
o~ Staff Gage: 3.0 feet Longitude: 122.75826530

iI:
zo wa: W W a:...J0::2...J ::::i0 ...J W > J:...J J: ClOW ...Jo~ C-J: [1.1D O~ 1-[1. I- ...JIDJ: uJt:ijtii ::2tii ::2::2 u- [1.::2 [1. -::2

b ;J5::2
e{:::> W CD We{ W 0>- LITHOLOGIC DESCRIPTION:;:0::0 u)z a:~ Ou) 0 U)u)

f-
2.5 feet: SILT (ML); grayish brown; nonplastic to low plasticity

I-- !\ / 21 fines; trace fine sand; no sheen.

I-- \ / 1.5 feet: SILT (ML); grayish brown; nonplastic to low plasticity

f-
\ / 22 fines; trace fine sand; loose, soupy; trace wood fibers, no sheen.

4.5
f-

23 0.5 feet: SAND (SP); grayish brown; fine to medium sand.I--

I-- 1\
f- / \ 24

!/ \
f-

25

I-- SILT (ML); grayish brown; nonplastic to low plasticity fines; trace

I-- \ / 26 fine sand; trace wood fragments; no sheen.
\ /f-
\ I 27

f-

f-
5.0 @ 27 feet: 0.1 foot-thick sand lens.

I---
28

I--- 1\
I--- / \ 29

I \ @ 29.5 feet: increase in plasticity and firmness.
I--

30

I--- J

I--- \ I 31

I-- \ /
\ 32 SAND (SP); dark gray; fine to medium sand.I---

I--

f-
5.0 33

1\f-
/ \ 34

f-
I \ @ 34.5 feet: 0.2 foot-thick silt lense; grayish brown; mediumi--

35 plasticity fines.

f-
\ I 36I--
\ /f-
\I 37 SAND (SP); grayish brown; fine to medium sand.-- 5.0

f-
38

f- 1\
/ \ 39I--
I \I--

40
Remarks:

SCOEPA00013596



CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING# RAA-10

\l6b!~ljQl~
PROJECT NUMBER 000029-02 DATE BEGAN 7/19/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/19/04

DRILLING CONTRACTOR Geotech Explorations, Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
....I Field location of boring0
co

c:::
'; 0 ~

UJ UJ I-- >-l:ll g, ....I UJ en Mudline: 2.3 feet Latitude: 45,580043205c::: ~ 0.. UJ 0..UJ :::>
~

~ LL :::> Staff Gage: 2.0 feet Longitude: 122.75827003I-- o z -c
~ 0

D::
C:::UJ en zo UJ UJ en c:::0::2....1 :JO ....I > J: J: e>(j)

UJ ....10:« 0..J: 0.. 0 I-- I-- ....IUJ: ....INI-- ::21-- ::2 U 0.. 0.. -enI-- UJUJUJ <l:UJ -c UJ UJ UJ 0:::> LITHOLOGIC DESCRIPTION0 s:a::o en~ en c::: 0 0 en ~

"'"-
SAND (SP); black; fine to medium sand; 20 to 30 percent oil/tar;

----- 1\ I 1 loose to firm; wet; heavy sheen.

- \ I

f--
\ I ~

f--
3.0

----- a

-----
I \

-----
I \ 1
I \

"'"-
5

10- I SAND (SP); black; fine to medium sand; 20 to 30 percent oil/tar;

I--- \ I § loose to firm; wet; heavy sheen,

I--- \ I

I---
\ I Z

I---
2.0

I--- !!
I--- I \

I--- I \ ~
I ,

10-
10

10-
SILT (ML); grayish brown; medium plasticity fines; trace wood

I-- \ I 11 fragments.

I--- \ I
I---

\ I ~ Oily specks to a depth of approximately 12 feet.

I---

I---
4.0 \ 13

I--- I \

I--- I \ 14
I \I---

15

"--
I 2.5 feet: SILT (ML): grayish brown; medium plasticity fines; trace

- \ I 16 wood fragments.

- \ I 1.0 feet: SAND (SP); grayish brown; fine to medium sand.
\! 17 0.5 feet: SANDY SILT (ML); grayish brown; low plasticity fines;

----- 30 to 40 percent fine sand.5.0
"--

0.5 feet: SILTY SAND (SM); grayish brown; fine to medium sand;
"--

18

~
I \ 20 to 30 percent low plasticity fines.

i--- I \ 19 0.5 feet: SANDY SILT (ML); grayish brown; low plasticity fines;

- If \ 30 to 40 percent fine sand.
20

Remarks:

SCOEPA00013597



CLiENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-11

\l6~~ti9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/22/04

GEOlOGIST/ENGINEER J. Renda DATE COMPLETED 7/22104

DRilLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRilLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
..J Field location of boring0
ClJ

0::
~

Cl :::E
W W I- >-ClJ

~
..J W en Mudline: 2.9 feet Latitude: 45.580037300:: :::E a.. W a..W :::>

~
:::E u. :::> Staff Gage: 2.9 feet Longitude: 122.75844474I- o Z <l:

~ 0
ex:

o::w en ZCl W W en
o::~O:::E..J ::JO ..J 6 J: J:

..JO~ ClenW a..J: a.. l- I- ..Jt)J: ..JNI- :::EI- :::E o a.. a.. -enI- www <l:W <l: w w w 0:::> LITHOLOGIC DESCRIPTION0 S:1i:Cl en:::E en 0:: c c en~

- I 1.1 feet: TAR; black; firm; sticky.

- \ I 1 2.2 feet: SAND (SP); dark gray grading to grayish brown; fine to

- \ I medium sand; slight sheen.

I--
\ I z

I--
3.3 @ approximately 2 feet from top of sample interval: 0.1 foot-thick sil

a lense
I--

I \ @ approximately 3 feet from top of sample interval: 0.1 foot-thick sil
I---

I \ 1: lense
I---

1/ \
I---

5

I---
SAND (SP); grayish brown; fine to medium sand; few oily specks;

I--- 1\ I § slight heavy sheen.

I--
\ I
\ I Z @ approximately 1.9 feet from top of sample interval: 0.3 foot-thick

I---
3.3 silt lense; low to medium plasticity; sheen.

I---
@ approximately 2.9 feet from top of sample interval: 0.2 foot-thick

I--- ~

I--- I \ silt lense; low to medium plasticity; sheen.

I--- I \ ~

1/ \
I---

10

I---
0.3 feet: SAND (SP); grayish brown; fine to medium sand; sheen.

I--- 1\ I 11
I--- \ I 3.7 feet: SILT (ML); grayish brown; low to medium plasticity fines;

I--
\ I ra Oily specks to a depth of approximately 12 feet.

I--
@ 1 foot from top of sample interval: sand lense; oily, loose,

4.0 13 laminated with silt, sand, and wood fibers.
I--

I \ @ 1.5 feet from top of sample interval: tar chunk; hard, brittle, < 0.1- I \ 14 foot.
I--

I \ @ 2.0 feet from top of sample interval: silty sand lense.- 15

- I 2.8 feet: SILT (ML): grayish brown; low to medium plasticity fines;

- \ I 16 trace wood fragments.

- \ I 0.2 feet: SAND (SP); grayish brown; fine to medium sand, < 10

I--
\ I 1Z percent nonplastic fines.

I--
5.0 0.5 feet: SILT (ML): grayish brown; nonplastic to low plasticity fines.

-....--. ~

- I \ 0.8 feet: SAND (SP); grayish brown; fine to medium sand.

- I \ ~ 0.7 feet: SILT (ML): grayish brown; nonplastic to low plasticity fines.

II \-
20

Remarks:

SCOEPA00013598



CLIENT/PROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-12

\l6~~tj9l~
PROJECT NUMBER 000029-02 DATE BEGAN 7/20/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/20/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
....J Field location of boring0
eoc:: :g- o :2:w W f- >-rn

~
....J W en Mudline: 4.3 feet Latitude: 45.58016669a: :2: Il. W Il.

W ;:) >- :2: u. ;:)
Staff Gage: 4.5 feet Longitude: 122.75850000f- o Z a: <l:

~ 0

tr
a:w en zo w W en a:~0:2:....J :JO ....J > ::c ::c (!)en

w ....Jo:« 1l.::C Il. ° f- f-
::c ....JNf- :2:f- :2: 0 Il. Il. ....Jo-enf- WWw <l:W <l: W W W 0;:) LITHOLOGIC DESCRIPTION0 :s:a::o en:2: en a: 0 0 en~

'--
1.0 feet: SILT (ML); grayish brown; nonplastic fines; loose; slight sheen.

- 1\ I 1 0.5 feet: SILT (ML); dark gray to black; low plasticity fines; heavy sheen.

- \ I
\ I z Note: An additional sample was collected using a Piston Core sampler.

~
Pushed 3-inch outside-diameter piston core 3.0 feet into sediment on1.5

~
7/22/04.~

~

I \---
~

I \ 1: 0.0 to 0.2 feet: SILT (ML): grayish brown; nonplastic fines; loose; oily sheen
II \- 5 0.2 to 3.0 feet: SILT (ML); grayish brown; low plasticity fines; firm; slight

2\ sheen.-
\ I @ 0.4 to 0.5 feet: black oily layer-
\ I-
\ I

~
I

0.0
~

'-- !!

- I \
- I \ ~

I \-
10

- SILT (ML); grayish brown; nonplastic to low plasticity fines; trace oil specks.

- \ I 11

- \ I
\ I ~ @ 12 feet: 0.1 foot-thick oil/tar lense, black; firm.- @ 12.1 feet: color change to dark gray/black with oily laminations.-

4.5 13- I \-
- I \ 14

I \- 15

- SILT (ML); grayish brown; nonplastic to low plasticity fines; trace oil specks.

- \ I 16

- \ I
\I 17- @ 17 to 17.5 feet: SAND (SP); grayish brown; fine to medium sand; slight5.0- sheen.1!!-
I \-

- I \ 19 @ 18 to 20 feet: no sheen.

I \-
20

Remarks:

SCOEPA00013599



CLIENT/PROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-13

'~6~~Jj9l~
PROJECT NUMBER 000029·02 DATE BEGAN 7/20/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/20/04

DRILLING CONTRACTOR Geotech Explorations Inc. TOTAL DEPTH 22 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_0F 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA Field location of boring
f- Vi

Mudline: 19.9 feet Latitude: 45.580179400::: W o
W [l.fJ)

W
~

u, ::>::> Staff Gage: 4.0 feet Longitude: 122.75836670f- o 0 ~
o~

Q:
o::wfJ) zo wO:: W W 0::-'0:2-, ::JO -,w > :I:-' :I: e>0

W -'0<i: [l.:I: [l.ln 80 f-[l. f- :!~:I: -'Nf- :2f- :2:2 [l.:2 e,
f- WWW «w «::> W Ql W« W 0>- LITHOLOGIC DESCRIPTION0 :S:O:o fJ):2 fJ)Z o:::~ om 0 fJ)fJ)

f---
No recovery 0-7 feet with Geoprobe. Pushed core liner 4 feet

0.0 1\ I 1 into sediment using PVC rods w/ check valve with no recovery.
f--- \ Outside of core tube was coated with black oil/tar.
f---

\J
f--- ~

'--- f\
'--- / ~

I \-
- 1

-
- §

f---

~
§

- 7

- 1.0 foot: SILT (ML); grayish brown; nonplastic fines; loose;

- .\ I !! slight sheen .

- \ I 2.0 feet: TAR; black; silty with silt lenses and fibrous wood

- \ 2 layers.

4.0 0.4 feet: SILT (ML); black; nonplastic to low plasticity fines.- r 1Q 0.3 feet: SILT (ML); grayish brown; nonplastic to low plasticity- I fines.- I \ 0.3 feet: SAND (SP); grayish brown; fine to medium sand.11- I \- 12

-
- \ I 13 2.0 feet: SAND (SP); grayish brown; fine to medium sand;

I--
\ I loose; slight spotty sheen.
\ 11

I--
3.0 1.0 feet: SILTV SAND (SM); grayish brown; fine to medium

I--

I--
1§ sand; 20 to 30 percent nonplastic to low plasticity fines; no

I--
I sheen or oil specks.

I \ 16 @ 2.5 feet from top of sample interval: 0.2 foot-thick silt lense.
I-- II ,
I--

17

t---
3.0 feet: SAND (SP); grayish brown; fine to medium sand; 3

I--
I\ I 1!! specks of oil noted in top 1.5 feet of sample interval.

I---
\ I
\ 19 1.8 feet: SILTY SAND (SM); grayish brown; fine sand; 20 to 30

I---
5.0 percent nonplastic to low plasticity fines; no sheen or oil specks

I---

t---
20

I---
I \ 0.2 feet: SILT (ML); grayish brown; nonplastic to low plasticity

I \ zi fines.
I---

II \t---
22

Remarks:

SCOEPA00013600



CLIENT/PROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-14

\l6t;!~tj9L~ PROJECT NUMBER 000029-02 DATE BEGAN 7/20/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/20/04

DRILLING CONTRACTOR Geolech Explorations, Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
...J Field location of boring0
coex:

~
Cl ~

UJ UJ I- >-co
~

...J UJ en Mudline: 31.1 feet Latitude: 45.58022110ex: ~ Q. UJ Q.
UJ =:l

~
~ u.. =:l Staff Gage: 3.75 feet Longitude: 122.75825230I- o Z <l:

~ 0
C:::

ex: UJ en ZCl UJ UJ en
ex:~O~...J ::::i0 ...J > I I ~enUJ ...JO:;;;: Q.I Q. 0 l- I-

I ...JNI- ~I- ~ U Q. Q. ...JU-enI- UJUJUJ <l:UJ <l: UJ UJ UJ 0::> LITHOLOGIC DESCRIPTION0 3:ii:Cl en~ en ex: o o en~

I--- I\. / No recovery 0-10 feet with Geoprobe; rods sink to 10 feet below mudline.

I---
1.1 J\ 1 Pushed 3-inch outside-diameter piston core 1.1 feet into sediment on

7/22/04.
I---

I--- 6
I---

SILT (ML); grayish brown; low to medium plasticity fines; trace wood fibers;

I--- ~ approximately 6, 0.1 foot-thick lenses of black tar; firm and sticky.

f---

I--- 1-
I---

5

I---

I--- 1\ I Q

I--- \ I
\ I I

~

I---
0.0

I---
§

I--- I \
I--- I \ ~

II \
I---

10

I---
10.0 to 11.5 feet: SILT (ML); grayish brown; low to medium plasticity fines;

I--- 1\ I 11 loose; blebs of tar/oil.

I--- \ I 11.5 to 13.5 feet: SILT (ML): grayish brown to black; low to medium

f---
\ I 12 plasticity fines; black dense tar laminations; trace wood fibers and wood

chunks.
f---

@13.5 feet: Fine Gravel.
I---

5,0 ~

f--- I \ 13.5 to 14.0 feet: SANDY SILT (ML); grayish brown; low to medium

I--- I \ 14 plasticity fines; 30 to 40 percent fine sand; no sheen or spotting.

I--- II \ 14.0 to 20.0 feet: SAND (SP); grayish brown; fine sand; trace fines; no
15 sheen or spotting.

I--- I @ 14.3 to 14.5 feet: SILT (ML); grayish brown; low to medium plasticity

1\ I 1Q fines.
I---

\ If---

f---
\ I 17

4.0 @ 18.0 to 18.4 feet: SILT (ML); grayish brown; low to medium plasticity
f---

fines.1§
I---

I \I---

I--- I \ ~ @ 19.0 to 19.3 feet: SILT (ML); grayish brown; low to medium plasticity

'I \ fines.
I---

20

Remarks:

SCOEPA00013601



CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-15

~6~~Jj9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/21/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/21/04

DRILLING CONTRACTOR Geotech Explorations, Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
-J Field location of boring0
co

3 feet abovea:: 0 ::2':w Oi W I- >-co
~

-J W (/) Mudline: water Latitude: 45.57996370a:: ::2': 0- W 0-W :J
~

::2': LL :J Staff Gage: 4.0 feet Longitude: 122.75874391I- 0 Z «
~ 0. a::w(/) zo w w sa

a::~a:: 0::2':-J ::JO -J > I I 0(/)
W -JO~ O-I 0- 0 l- I-
I -JNI- ::2':1- ::2': o 0- 0- -J()

-(/)I- www «w « w w w O:J LITHOLOGIC DESCRIPTION0 ~a::o (/)::2': so a:: 0 0 (/)~

- 0.7 feet: GRAVELLY SAND (SW); rust brown; fine to coarse sand; fine to

- \ I 1 coarse gravel; angular to rounded; nonplastic fines; moist.

- \ I
I--

\ I z 0.3 feet: GRAVELLY SAND (SW); grayish brown; fine to coarse sand; fine

I--
1.0 to coarse gravel; angular to rounded; nonplastic fines; wet.

I--- \ ~

I--- I \ @2.5 feet: standing water in borehole.

~
I \ ~
I \I--

5

l- I 1.0 feet: SILT WITH SAND (ML); grayish brown; nonplastic fines; 20 to 30

I- \ I § percent fine sand; loose; spotty sheen; sluff?

I- \ I 3.0 feet: SILT WITH SAND (ML); grayish brown; nonplastic fines; 20 to 30

I--
\ I Z percent fine sand; firm; no sheen.

I-
4.0

l-
§. @ 3 feet from top of sample interval: 0.1 foot-thick woody layer.

l- I \
l- I \ ~

II ,
I-

10

I-
SILT WITH SAND (ML); grayish brown; nonplastic fines; 20 to 30 percent

I- 1\ I 11 fine sand; firm; no sheen.

I- \ I
\ 12

~

-- 3.0 ~

- I \
- I \ 14

- I \
15

- /

- \ I 16

- \ I No recovery

- \ I 17

- 0,0

- 18

- I \
l- I \ 19

I--
II \

20
Remarks:

SCOEPA00013602



CLiENTfPROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-16

\l6~~tj9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/22104

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/22/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
...J Field location of boring0
[]J

0:: 0 ::2:w Q) W I- >-[]J
~

...J W cn Mudline: 2.4 feet Latitude: 45.58024746a:: ::2: 0- W 0-
W :::l >- ::2: u. :::l Staff Gage: 3.0 feet Longitude: 122.75866807I- o Z 0:: «

~ 0

C::
O::W cn zo w w cn

O::~0::2:...J ::JO ...J 6 J: J:
W ...JO::( O-J: 0- l- I-

Clcn

J: ...JNI- ::2:1- ::2: o 0- 0- ...Jt)
-cn

I- www «w « w w w 0:::l LITHOLOGIC DESCRIPTION0 :s:a::o cn::2: sn 0:: 0 0 cn~

10-
1\ I 0.4 feet: SILT (ML); dark gray to black; low plasticity fines; loose; medium to

10-
1\ I 1 heavy sheen; 5 to 10 percent wood chips.

10-
\ I 0.8 feet: SAND (SP); dark gray to black; fine to medium sand; trace fines;
\ I f. spotty sheen.

10-
1.2 feet: SILT (ML); black; nonplastic to low plasticity fines; spotty sheen.2.8

10-

10- ~

10-
I \ @ 1.8 feet from top of sample interval: 0.1 foot-thick heavy sheen layer.

10-
I \ 1: 0.4 feet: SAND (SP); dark gray to black; fine to medium sand; trace fines;

II \ spotty sheen.
10-

5

t---
1.4 feet: SILT (ML); grayish brown; low to medium plasticity fines; loose,

'-
\ I § light sheen.

- \ I @ 0.2 feet from top of sample interval: 0.1 foot-thick black oily layer.

10-
\ I I 0.8 feet: SAND (SP); grayish brown; fine to medium sand; trace fines; light

3.2 sheen.
t---

1.0 feet: SILT (ML); grayish brown; low to medium plasticity fines; dark gray
t---

I ~

t---
I \ to black banding; light sheen.

I \ ~t---
I \---- 10

- 0.3 feet: SILT (ML); grayish brown; low to medium plasticity fines; trace fine

- \ I 11 to medium sand, no sheen or spotting.

\ I 0.3 feet: SAND (SP); grayish brown; fine to medium sand; trace fines; no- \ I sheen.if.'--
0.7 feet: SILT (ML); grayish brown; low to medium plasticity fines; no sheen.-

3.7 13- I \ 0.6 feet: SAND (SP); grayish brown; fine sand; trace fines; no sheen.-
- I \ 14 1.8 feet: SILT (ML); grayish brown; low to medium plasticity fines; black

I \ laminations; no sheen.- 15

- I SILT (ML); grayish brown; low to medium plasticity fines; < 5 percent fine

\ I 16 sand, trace root hairs; no sheen or spotting.- \ I-
- \ I 1I

5.0-
- \ ~

- I \
I \ 1§! @ 18.5 to 19.2 feet: loose, soupy.- II \-

20

Remarks:

SCOEPA00013603



CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-17

,tl6t:!~JjQL~ PROJECT NUMBER 000029-02 DATE BEGAN 7/22/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/22/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 21 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1__OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

(/) SAMPLING DATA ...J Field location of boring...J 0« [II
I- a:

'i' 0 :2w w >-0 [II
W I- Mudline: 2.7 feet Latitude: 45.58014987~
...J w (/)

a: :2 0- W 0-
W ::> >- :2 u, ::> Staff Gage: 3.0 feet Longitude: 122.75872767a:ti:i o z a: «

~ 0
~

zo w w (/)

ffili>0:2 :JO ...J > J: J:
W ...JO O-J: 0- 0 l- I-
J: ...IN :21-

~
o 0- 0- ...J(')

ww -IJ)
I- «w w w w 0::> LITHOLOGIC DESCRIPTION0 ?;c:: (/):2 (/) a: 0 0 (/)~

- No recovery 0-1 feet with Geoprobe; rods sink to 1 feet below mudline.

- 1
- 0.5 feet: SILT (ML); dark gray to black; nonplastic to low plasticity fines;

- \ I ~ loose, trace wood chucks; heavy sheen.

- \ I 1.0 feet: SAND (SP); dark gray; fine to medium sand; trace fines; light

\ I ~ sheen.-
0.5 feet: SILT (ML); dark gray; nonplastic to low plasticity fines; loose, trace2.5-
wood chucks; light sheen.1- 1\ 0.5 feet: SAND (SP); dark gray; fine to medium sand; trace fines; light- I \ § sheen.- I \-

6

- SILT (ML); grayish brown; low to medium plasticity fines; trace woody

- \ I t. layers; light sheen lenses.

- \ I
\ I ~ @ 1.5 feet from top of sample interval: 0.1 foot-thick woody layer with heavy- sheen.3.2-

~-
I \- I \- 1Q

I \- 11

- 0.4 feet: SAND (SP); grayish brown; fine sand; trace fines; no sheen.

- \ I 12

- \ I 0.8 feet: SILT (ML); grayish brown; low to medium plasticity fines; trace root

- \ I 13 hairs; no sheen or spotting.

- 3.5 0.7 feet: SAND (SP); grayish brown; fine sand; trace fines; trace spotty

14 sheen.- I \ 1.5 feet: SILT (ML); grayish brown; low to medium plasticity fines; no-
- I \ 15 sheen or spotting.

I \ 0.1 feet: SILT (ML); black; nonplastic fines; firm; brittle; no sheen or- 16 spotting.

- I

r-- \ I 17 0.5 feet: SILT (ML); grayish brown; low to medium plasticity fines; no sheen.

- \ I
- \ I 18 0.2 feet: SILTV SAND (SM); grayish brown; fine sand; nonplastic fines;

3.5 loose, soupy.- 1.8 feet: SILT (ML); grayish brown; low to medium plasticity fines.- 19

- I \ 0.6 feet: SAND (SP); grayish brown; fine sand; trace fines.

f---
I \ 20 0.4 feet: SILT (ML); grayish brown; low to medium plasticity fines.

f---
II \

21

Remarks:

SCOEPA00013604



CLIENT/PROJECT NAME Northwest Natural "Gasca" Site BORING # RAA-18

"" t\t;!~ti9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/21/04

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/21/04

DRilLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRilLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
....J Field location of boring0
m

4 feet abovec:: 0 ::2
W Ql W ~ >-[!)

~
....J W en Mudline: water Latitude: 45.57968324c:: ::2 0.. W 0..W :::> >- ::2 u.. :::> Staff Gage: 2.75 feet Longitude: 122.75810387~ o z c:: <:

~ 0
~

c:: w en zo w w en
c::~O::2....J ::::i0 ....J 6 :c :c Clenw ....J0:c( o..:c 0.. ~ ~ ....Jo:c ....J[l:j~ ::2~ ::2 0 0.. 0.. -en

~ ~_w <:w -c w w w 0:::> LITHOLOGIC DESCRIPTION0 0..0 en::2 en c:: 0 0 en~

- I GRAVELLY SAND (SW); rust brown; fine to coarse sand; fine to coarse

- 1\ I 1 gravel; angular to rounded; nonplastic fines; moist.

- \ I
\ I f.f--

1.2
f--

f-- ~

f-- I \
- I \ ~

II \- 5

- 5.0 to 20.0 feet: SILT (ML); grayish brown; low to medium plasticity fines; 5

- \ I Q to 10 percent fine sand.

- \ I

- \ I I
1.5-

- !!

- I \
- I \ ~

I \- 10

-
- \ I 11
- \ I

\ I 12-
-

4.0 13-
I \-

- I \ 14

- I \
15

- I

f--
\ I 16

f--
\ I

- \ I 1I
4.0-

- 18

I \-
f--

I \ 19

f--
II \

20
Remarks:

SCOEPA00013605



CLIENT/PROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-19

~6~~tt9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/22104

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/22/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
...J Field location of boring0co

c:::
16 0 ~

W W I- >-co
~

...J W C/) Latitude: 45.57985626c::: ~ a. W a.W ;:) >- ~ u, ;:) Longitude: 122.75846549I- C!> Z c::: <l: ?:: 0. C:::WC/) zo w w C/)
c:::~c::: O~...J :JO ...J > ::c ::cw ...Jo=:{ o.::c a. 0 l- I- C!>C/)

::c ...JNI- ~I- ~ U a. a. ...Ju
-C/)I- WWW <l:W -c W W W 0;:) LITHOLOGIC DESCRIPTION0 3::0::0 C/)~ C/) c::: 0 0 C/)~

'"--
I 1.4 feet: GRAVELLY SAND (SW); rust brown; fine to coarse sand; fine to

'"--
1\ / 1 coarse gravel; angular to rounded; nonplastic fines.

'"--
\ / 0.2 feet: GRAVELLY SAND (SW); gray; fine to coarse sand; fine to coarse

'"--
\ I z gravel; angular to rounded; nonplastic fines.

2.5 0.6 feet: WOOD CHIPS; dark brown to black; 3 medium sized gravel-like tar
I---

chunks; hard.~I---
/ \ 0.3 feet: SILT (ML); grayish brown; low to medium plasticity fines; 5 to 10

I---

I---
I \ 1 percent fine sand; spotty sheen.

!/ \
I---

5

I---
0.3 feet: SILT (ML); grayish brown; nonplastic fines.

I---
\ / Q 2.0 feet: TAR; black; with oil/tar saturated lenses of sand and silt.

'"--
\ I

r-- \ I Z
2.3

'"--
'"-- ~

I---
/ \

I---
I \ ~

/ \
r----

10

f---
10.0 to 20.0 feet: SILT (ML); gray; low to medium plastic fines; 10 to 20

..-- \ / 11 percent fine sand; no sheen.

..-- \ /
f---

\ I 12

f---

!--
4.0 I 13

..-- / \

..-- / \ 14

/ \-
15

- I

- \ / 16

- \ /
\ I 17-

4.5-
- 18

- / \
- / \ 19

I \-
20

Remarks:

SCOEPA00013606



CLiENTfPROJECT NAME Northwest Natural "Gasco" Site BORING # RAA-20

~6~~Jj9L~
PROJECT NUMBER 000029-02 DATE BEGAN 7/22104

GEOLOGIST/ENGINEER J. Renda DATE COMPLETED 7/22/04

DRILLING CONTRACTOR Geotech Explorations. Inc. TOTAL DEPTH 20 feet

LOG OF DRILLING METHOD Direct Push/Geoprobe SHEET_1_OF 1

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLING DATA
...J Field location of boring0
co

0:: 0 ~
UJ Q) UJ I-- >-co

~
...J W rJ) Latitude: 45.579750980:: ~ Q. UJ Q.

W :J >- ~ u.. :J Longitude: 122.75829940I-- o Z 0:: «
~ 0

0::
O::UJrJ) zo UJ UJ rJ)

o::~O~...J :JO ...J > J: J: ClrJ)
UJ ...Jo::;;: Q.J: Q. 0 I-- I-- ...Jc')
J: ...JNI-- ~I-- ~ C,) Q. Q. -rJ)
I-- UJUJUJ «UJ « UJ UJ UJ O:J LITHOLOGIC DESCRIPTION0 $:0:0 rJ)~ rJ) 0:: 0 0 rJ)~

- 1.5 feet: GRAVELLY SAND (SW); rust brown; fine to coarse sand; fine to

\ I 1 coarse gravel; angular to rounded; nonplastic fines.
-
- \ I 0.8 feet: TAR; black; with oil/tar saturated lenses of sand and silt.

- \ I a 0.2 feet: SAND (SP); dark gray; fine to medium; spotty sheen.
2.5-

- I a
- I \ 0.3 feet: SILT (ML); grayish brown; low to medium plasticity fines; 5 to 10

- I \ 1. percent fine sand; spotty sheen.

I \
..

-
5

- 5.0 to 5.5 feet: GRAVELLY SAND (SW); gray; fine to coarse sand; fine to

- \ I Q medium gravel; angular to subrounded; fine to coarse sand; spotty sheen.

I---
\ I 5.5 to 5.6 feet: SAND (SP); dark gray; fine to medium sand; spotty sheen.
\ I-

5.6 to 20.0 feet: SILT (ML); grayish brown; nonplastic to low plasticity fines;- 5.0

- !! 10 to 20 percent fine sand; trace fine sand lenses; no sheen.

- I \

- I \ .!t
I \

I---
10

I---
I 10.0 to 20.0 feet: SILT (ML); gray; low to medium plastic fines; 10 to 20

I---
\ I 11 percent fine sand; no sheen.

I---
\ I

I---
\ I ~

I---
4.5 13

I---
I \

I---

I---
I \ 14

I---
II \

15

I---
I

I---
\ I 16

I---
\ I
\ I 11I---

5.0
I---

I---
18

I---
I \

I---
I \ 19

I \
I---

20

Remarks:

SCOEPA00013607



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER AN-2-1
Portland, Oregon

(503) 796-0717 HAl LOGGER: Kim MagruderlRob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Stainless Steel Soil Sampler START FINISH

NW Natural DRILLING METHOD: Vibracore Time: Time:

Gasco Facility EQUIPMENT TYPE Same as above 9:23 9:28

Portland, Oreqon DRILLER: Bill Jaworski Date: Date:

PROJECT #: 2708 DRILLING CONTRACTOR: Marine Sampling Systems 04/11/01 04/11/01
...J

BORING DIAMETER: 3-inch ODI- W « - II:Z > >-...J Q) wUJ en
.. 0wo:: 0:: 0::«

~
I- «- CASING DIAMETER: NIA«- «:2....J ...Jw w a.. E w w> 3i: 1-00z- a..£D I- >c:: «0 SURFACE ELEVATION: Estimated to be: NIA0« :2 OOe. I 0

01- :2:2 i= Oe. Z Ow I- z c::oo
zUJ «::> «- w 01- n, :> 1-::> TOP OF CASING ELEVATION: NIA«0 oo z wz 0 00-W 0:: 0::- W II:co I 0 0 C)-c 0 SOIL DESCRIPTION

AN2-1A

2.0 1
AN2-1A (4' 2" core length)
SILT, brown, wet, soft (soupy), small fraction very fine sand
«5%), organic matter (rootlets, wood fiber), no sheen,

2 slight hydrocarbon odor (0 to 10 ern), slight increase in sand
content and slight sheen (10 to 20 cm); increased organic

3
matter, decreased moisture content, no sheen, no
hydrocarbon odor (30 to 40 cm).

1.4 4 SILT, as above to 3', at 3' have a 2" thick tar layer (black
AN2·1B and oily with some elastic tar and associated oily tar),

5 slight sheen, hydrocarbon odor, 3-inch thick sandy silt
zone from 3'11" to 4'2.

6 AN2-1 B (3' 11" core length)
SILT, olive grey with black mottling, moist, medium soft,
with weathered tar layers to S' 11" bgs, below weathered

7 tar zone silt is olive grey, no sheen, no hydrocarbon odor.

0.0 8
AN2-1C AN2-1C (3' 3" core length)

9 SILT, olive grey, moist, medium soft, no sheen, no
hydrocarbon odor.

10

Total Core Push =
11 Total Recovered Core Length =11' 4"

12

13

14

15

SCOEPA00013608



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER AN-2-2
Portland, Oregon

'503) 796-0717 HAl LOGGER: Kim Magruder/Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Stainless Steel Soil Sampler START FINISH

NW Natural DRILLING METHOD: Vibracore Time: Time:

Gasco Facility EQUIPMENT TYPE Same as above 10:06 10:11

Portland, Oregon DRILLER: Bill Jaworski Date: Date:

PROJECT #: 2708 DRILLING CONTRACTOR: Marine Sampling Systems 04/11/01 04/11/01
...I

BORING DIAMETER: 3-inch ODI- W «
~

a:Z > >-...1 W
w(f) w&: a a: a:« Q)

~ «- CASING DIAMETER: N/A«- Q)
:2....J ...Iw w a, E w w> ~ 3: I-enz- a..m

~
I- >a: «a SURFACE ELEVATION: Estimated to be: N/A0« en a. J: 0

01- ~~ i= Oa. Z Ow I- z a: en
ZW «=> «- al- n, ::J I-=> TOP OF CASING ELEVATION: N/A«0 en z w w wz w 0 en-a: a:- a:co J: 0 0 (!)« a SOIL DESCRIPTION

AN2·2A

1
AN2·2A (4' 0" core length)
SILT, light brown, wet, medium soft, several hard tar
fragments with associated oil blebs (0 to 10 cm).

2 SILT, as above, increased tar fragment content,
decreased moisture (10 to 20 cm).

3 SILT, as above, slightly moist, no tar or oil, slight sheen
(30 to 40 cm).

4 SILT, as above to 1'8", then encounter a weathered

AN2·2B black, stiff tar layer (tar w/out the elasticity), black viscous

5
oil below weathered tarry zone extends to base of core at
4'.

6 AN2·2B (4' 4" core length)
SILT, olive grey and black, moist, few thin fine grained

7 sand layers, much plant material, black, weathered tar
layers with viscous oil to 5' 6" bgs, below which Silt
becomes olive grey with no tar or oil to base of core at 8'

8 4"

9 AN2-2C (3' 8" Core length)

I AN2·2C Sandy SILT, light brown and grey mottled, moist, some

I 10
fines, plant matter, no sheen, slight odor (organic?), fine
grained sand across 10'10" to 11'6" interval (moist, grey),
no sheen, no odor to base of core at 12 feet bgs.

11

S
12 ML I

Total Core Push =

13
Total Recovered Core Length = 12' O'

14

15

SCOEPA00013609



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER AN-2-3
Portland, Oregon

(503) 796-0717 HAl LOGGER: Kim Magruder/Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Stainless Steel Soil Sampler START FINISH

NW Natural DRILLING METHOD: Vibracore Time: Time:

Gasco Facility EQUIPMENT TYPE Same as above 10:40 10:45

Portland, Oregon DRILLER: Bill Jaworski Date: Date:

PROJECT #: 2708 DRILLING CONTRACTOR: Marine Sampling Systems 04/11/01 04/11/01
.....J

BORING DIAMETER: 3-inchI- UJ «
~

II:Z > >-.....J w
Woo i< 0 Q)

UJeI: «- eI: CC« Q) ~ «- CASING DIAMETER: N/A
~....J .....JUJ UJ o, E UJ UJ> ::=.

~
I-(J)z- a..cc ~

I- >cc «0 SURFACE ELEVATION: Estimated to be: N/Aoc:( (J)o. I Cl
01- ~~ i= 00. Z OUJ I- z CC(J)
ZW «:::> «- UJ 01- a, ::> 1-:::> TOP OF CASING ELEVATION: N/Ac:(0 (J)z UJ CC wz UJ 0 (J)-

CC- II:co I 0 0 oc:(
0 SOIL DESCRIPTION

AN2-3A

1
AN2-3A (4' 0" core length)
SILT, olive grey, wet, soft, slight sheen on outside of core,
few wood chips, no sheen, no hydrocarbon odor, no product

2 (0 to 10 cm).
SILT, as above, 2 small tar fragments (10 to 20 cm)

3 SILT, as above, slightly moist, firm, plant matter - rootlets
present, very slight sheen, no hydrocarbon odor, no tar

4 (30 to 40 cm).

I AN2-3B SILT, as above to 2'9" where layers of black weathered tar

I 5
(not elastic) are present, patches of viscous oil below

I
weathered tar zone, magnitude of oil (patchy) decreasing
to base of core at 4" 0".

I 6 AN2-3B (4' 0" core length)
I Sandy SILT, light brown, moist, much plant matter, minor

7 black mottling, no sheen, moderate petroleum odor to
5'10", where 4" thick weathered tar is present, tar layer

8 contains several small leaves, tar layer is underlain by

AN2·3C
light brown sandy SILT with rootlets, no tar, no oil, no
sheen (6'2" to 8').

9

I AN2-3C (4' 2" core length)

10 Sandy SILT, as above, light brown, soft to medium-stiff,
minor rootlets, no odor, no sheen, no oil, no tar, (8' to

11
11'10").

SAND, grey, moist. very fine grained, no odor, no sheen
12 11' 10" to 12' 2").

0.0 SP .
13 Total Core Push =

Total Recovered Core Length =12' 2"

14

15

SCOEPA00013610



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER AN-2-4

Portland, Oregon

(503) 796-0717 HAl LOGGER: Kim Magruder/Rob Ede DRILL DRILL

PROJECT: SAMPLING METHOD: Stainless Steel Soil Sampler START FINISH

NW Natural DRILLING METHOD: Vibracore Time: Time:

Gasco Facility EQUIPMENT TYPE Same as above 15:05 15:10

Portland, Orecon DRILLER: Bill Jaworski Date: Date:

PROJECT #: 2708 DRILLING CONTRACTOR: Marine Sampling Systems 04/11/01 04/11/01
....I

BORING DIAMETER: 3-inchI- LU « - CI:z > >-....1 - W
wen ~ 0 cr: Q)

~ CASING DIAMETER: N/ALUcr: «- cr:« Q) «-~....J ....ILU LU 0. E LU LU> :t:.
~

I-Wz- Oom ~
I- >cr: «0 SURFACE ELEVATION: Estimated to be: N/A0« Wa. I Cl

01- ~~ f= Oa. Z OLU I- z O::W
ZW «::> «- 01- 0. ::J 1-::> TOP OF CASING ELEVATION: N/A«0 W z LU LU LUZ LU 0 W-

0:: 0::- CI:m I 0 0 (!l« 0 SOIL DESCRIPTION

AN2-4A

1
AN2-4A (4' 0" core length)
SILT, brown, wet, very soft, brown oily blebs on outside of
core, no sheen on interior, moderate petroleum odor (0 to

2 10 cm).

SILT, as above, moist, soft, piece of wood and several
3 blebs of brown oil product within core (10 to 20 cm).

SILT, olive grey, moist, medium-soft, no visible oil product

4
on interior of core, slight sheen (30 to 40 cm).

AN2-4B
SILT, as above to 2'7" where sand content increases and

5 a zone of black, weathered tar (moist, non-elastic,
disintegrates with pressure) surrounded by patchy viscous

6 black oil, rootlets, sticks, twigs (2'7" to 4' 0").

I
I 7 AN2-4B (4' 2" core length)

Sandy SILT, brown, moist, much plant material,

I 7.2 8 weathered tar zone at 6'0" to 6'6"

AN2-4C
SP

SAND, grey, moist, fine grained, hydrocarbon odor, no
9 sheen, no product (6'6" to 8'2").

6.3 10 AN2-4C (2' 0" core length)
SAND, as above, petroleum odor, no oil, no tar, sheen on
outside of core only.

11

12 Total Core Push '"
Total Recovered Core Length", 10' 2"

13

14

15

SCOEPA00013611



APPENDIX B

Monitoring Well Construction Logs

HAHN AND ASSOCIATES, INC.
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-45
Portland, Oregon OWRD # 167444

503\ 796-0717 HAl LOGGER: Matt Graves DRILL DRILL

PROJECT: SAMPLING METHOD: 4-inch Core - Baoqed START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasca Facility EQUIPMENT TYPE Sonic Rill GP 24 - 300 RS 10:35 14:40

Portland Orecon DRILLER: Bruce Anderson Date: Date:
PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 20-Jul-Q4 20-Jul-Q4

Z
r"'l

~~
Z Z ~ BORING DIAMETER: 6-inch0
J! ~~~ r"'l& o Ql

~ <~ CASING DIAMETER: 2-inch
~u ...:lr"'l

~
<~ ~ ~ E-<'-q ~~

~ ~
~~P-<~

P-< S ooP-<S ::r: SURFACE ELEVATION: 30.81' msl~iilE-' CI.l~
~ ~ §: F})~ ~~~

......
~8

O~ E-<E-'[il E-< E-<~ ~ U P-< E-<~ TOP OF CASING ELEVATION: 33.12' msl
~i=l CI.lZ r"'l j~ ;§ r"'l r"'l 0

CI.l~

0 ::r: p::: 0
~o SOIL DESCRIPTION

l--

1 -3

§ -2
;:;l

] -1 Ground surface

'"
fIE
i 1 NOTE: No soil sampling from 0 to 24 feet bgs. see log for well MW-16-125 for

tl
soil description from 0 to 24 feet bgs.

2

3

4

5

6

7

8

~ 9
.~

0

] 10
:; '"e f0
S 11'a '"3 8s
tll -5

12.S

'"
13

14

15

16

17

18

19

20

Updated: 12/13/04APR
File: 2708_MW.16_BorinlLLogs.xls

Page 1 of3
HAHN AND ASSOCIATES, INC.
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-45
Portland, Oregon OWRD # 167444

503\ 796-0717 HAl LOGGER: Matt Graves DRILL DRILL

PROJECT: SAMPLING METHOD: 4-inch Core - Banned START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasca Facility EQUIPMENT TYPE Sonic Rig GP 24 - 300 RS 10:35 14:40

Portland Orenon DRILLER: Bruce Anderson Date: Date:
PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 20-Jul.Q4 20-Jul.Q4

Z

~~
Z' I:l:: BORING DIAMETER: 6-inch0 r"I
Jj ~

Z' riI

~~ r"I~ 0 <D
~ <~ CASING DIAMETER: 2-inch<~ ~ ~ ~

::3
0 ...:lr"l r"I ~ S rn~S Eo<~ ~~ ti:

~~~~~ ~~ :::s rnl:>.
~ ~ §: fu~

::z:: Q SURFACE ELEVATION: 30.81' msl

~~ - ~8
O~ Eo<

~Eo< Eo<~ ~ 0 ~ Eo<~ TOP OF CASING ELEVATION: 33.12' msl
ZQ rnZ r"I j~ ;§ r"I r"I 0

rn~

0 ::z:: ..:: Q
~0 SOIL DESCRIPTION

:«-

~ 21
0
.s
'S

223

~
23

8. 24.a
Sandy Gravely SILT - moist, stiff silt with fine grained sands, some angular to subo

25
angular gravel, no petroleum odor, some sheen (24'-26' bgs)

MLn·. ~ .S BAG A 12:45 0.2 26<~ 8
!~ "'ai
leo a1

27
~

.
~
OJ 288

1 29

30

== BAGB 13:10 10.1

== 31
Sandy SILT - moist, olive grey, soft to very soft silt with very few fine grained sands,== and subangular to angular gravels, petroleum odor, brown oily blebs and sheen

== 32 present (30.5-32.5' bgs)

==
== 33

ML==
== 34

Sandy SILT - moist, olive grey to dark grey, soft silt with very fine grained sands,

~
petroleum odor, brown oily blebs and sheen present (32.5'-35' bgs)

~ --= 35
c,

1 il=

'" ~= BAGC 13:15 287.0 360
Silty SAND - wet, light brown, loose/soupy, fine grained with some interbedded silt

~ 1=
'"

layers, petroleum odor present, sheen pressent, brown oil present (35'-36' bgs)

~= 37

~=
Silty SAND - wet, light brown, loose/soupy, fine grained with some interbedded silt

"'- layers, petroleum odor present, sheen present, brown oil present (36'-41' bgs)
-5- 38
~-
S
~= 39

=
~ 40

Updated: 12113104 APR
File: 2708_MW-16_Boring".Logs.xls

Page 2 of3
HAHN AND ASSOCIATES, INC.
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-45
Portland. Oregon OWRD # 167444

503) 796-0717 HAl LOGGER: Matt Graves DRILL DRILL

PROJECT: SAMPLING METHOD: 4-inch Core - Baqced START FINISH

Northwest Natural DRILLING METHOD: Sonic TIme: Time:

Gasca Facility EQUIPMENT TYPE Sonic Ria GP 24 - 300 RS 10:35 14:40

Portland Oreaon DRILLER: Bruce Anderson Date: Date:

PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 2Q-JuJ.Q4 20-Jul.Q4

Z

~~
Z' ~ BORING DIAMETER: 6-inch0 r:.::I Ql

~
Z' r.l

e::Ul r:.::I~ Q
~

Ql
~ <~ CASING DIAMETER: 2-inch<~ ::Jp..~ ~~u~ ~r:.::I r:.::I p.. S Eo<ll:! ~~ ~

~~~~Eo< ~~ ~ UJ.p, ~~ s ~~
~

~
SURFACE ELEVATION: 30.81' msl- ~8

o~ Eo<
Ulr.l Eo< ~Eo<8 ~

Q p.. Eo<::J TOP OF CASING ELEVATION: 33.12' msl
ZO UJ.~ r:.::I j~ ;§ r:.::I r:.::I 0

Ul~

0 ~ ~ 0
~o SOIL DESCRIPTION

c=
~= BAGD 13:50 433.0 • 41
~=
$-

~ ~= 42
0-

11, =-e
iii '2

OJ
~= 43 Silly SAND - wet, light brown, loose/soupy, fine grained with some interbedded

0

§ ~ silt layers (approximately 1/2" thick), petroleum odor present, sheen pressent,
~=
S= S

brown oil present (smearing from above?) (42'-46' bgs)
0 44
ci

=
= I 45

0- BAGE 14:15 127.0 46. ~ Silly SAND - wet, light brown, loose/soupy, fine grained with some interbedded
~ 47 silt layers (approximately 1/2" thick), petroleum odor present, sheen pressent,

~
brown oil (smearing from above?) present - but diminished as compared to 42'
to 46' interval (46'-48' bgs)

BAGF 14:35 48 " ~,
<-

NOTE: Boring terminated @49' bgs, 7/20/04 @ 14:40
49

Due to strong potential of oil smearing in the very wet, loose soils (very

50
disturbed core) below 35 feet bgs, and lack of a protective outer casing at this
location, terminate boring at 49 feet bgs and establish screen interval for shallow
well on soil description from adjacent 125 foot boring (MW-16-125).

51

52

53 Materials:

15 feet 2-inch ID, 0.010-inch slotted stainless steel screen
54 30 feet 2-inch diameter stainless steel blank casing

1 50# bag 20/40 sand
7 50# bags 10/20 sand

55 1 50# bag bentonite pellets
2 50# bags bentonite grout

56
1 2.5 foot stainless steel sump
1 locking cap
above-grade steel monument

57

58

59

60

Updated: 12113/04APR
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MONITORING WELL NUMBER
OWRD # 167443

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue
Portland, Oregon

503 796-0717

PROJECT:

HAl LOGGER:

SAMPLING METHOD:

Matt Graves

6-inch /4-inch Core - Lexan Tube and Ba ed

MW-16-65

DRILL

START

DRILL

FINISH

Northwest Natural

Gasca Facility

Portland Ore on
PROJECT: 2708

DRILLING METHOD:

EQUIPMENTTYPE

DRILLER:
DRILLING CONTRACTOR:

Sonic

Sonic Ri GP 24 - 300 RS

Bruce Anderson
Boart Longyear

Time:

16:20

Date:
19-Jul-M

2-inch

8-inch to 50' b s: 6-inch to 68' b s

30.60' msl

33.11' msl

SOIL DESCRIPTION

NOTE: No soil sampling from 0 to 26 feet bgs. See log for well MW-16-125 for
soil description from 0 to 26 feet bgs.

NOTE: Stop drilling for the day at 20' bgs at 18:00, 7/16/04, resume at 8:00,
7/19/04.

Ground surface

SURFACE ELEVATION:

BORING DIAMETER:

CASING DIAMETER:

TOP OF CASING ELEVATION:

9

8

7

6

5

4

3

2

-2

-3

-1

11

12

16

18

10

15

19

20

13

17

14

·f
0

]
;; '"e j0
.II
'8 '"S 85 ...ll:l

~
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-65
Portland, Oregon OWRD # 167443

503\ 796-0717 HAl LOGGER: Matt Graves DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch I 4-inch Core - Lexan Tube and Bagged START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasco Facility EQUIPMENT TYPE Sonic RiQ GP 24 - 300 RS 14:00 16:20

Portland Oreoon DRILLER: Bruce Anderson Date: Date:
PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 16-Jul-<J4 19-Jul-<J4

Z

~~
~ BORING DIAMETER: 8-inch to 50' bQs; 6-inch to 68' bQS0 r::.:l ta

~
~ I%<

E=:oo r::.:l~ C) i:
Q)

~ <~ CASING DIAMETER: 2-inch
~C,)~ ...:II%<

~
<~ :::J ~ 2 g:~

~ li:
~~Po<~

Po< S ooPo<S II: 30.60' msl~~~ 00 ... r::.:l~ ... I':

~
SURFACE ELEVATION:

~~
......

~E<
...... O~ ~

001%< E-< ~E-<E< Q) C) Po< E-<:::J TOP OF CASING ELEVATION: 33.11' rnsl
ZCl r::.:l j~

8 r::.:l r::.:l 0
oo~

0
Z II: C) ~ Cl F3C,) SOIL DESCRIPTION

21

ML

22

.
23

.'
GP

24 MI

GP

. 25 mNOTE: Lexan Core-Barrel samples collected from 26-46' bgs. Observations. :::=: 26 across this interval are general and based on observations through the clear
Lexan core sampler. Lexan Core Samples were capped, labeled, and frozen for

A transport to labortatory.
27

SAMPLE A - (Lexan Core Tube) Olive grey, oil observed on inner Lexan surface at
or near 28-28.5' bgs (26-28.5' bgs)

28

A
;;

·i Be 29o
3 0-a <l.s 3 305 en SAMPLE B - (Lexan Core Tube) Olive grey, oil observed on inner Lexan surface at
~

i or near 29-30' bgs (28.5-31' bgs)
B 31en

!3 C...
~ 32 SAMPLE C - (Lexan Core TUbe) Light brown to brown, oil observed on inner Lexan

surface from 31.5-33.5' bgs (31-33.5' bgs)

33

C

D 34

SAMPLE D - (Lexan Core Tube) Light brown, oil observed on inner Lexan surface

35 from 33.5-36' bgs (33.5-36' bgs)

D 36

E
SAMPLE E - (Lexan Core Tube) Brown, oil observed on inner Lexan surface from
36-37' bgs (36-37' bgs)

E 37

F
SAMPLE F - (Lexan Core Tube) Brown, oil observed on inner Lexan surface from

38 37-39' bgs (37-39' bgs)

F 39
SAMPLE G - (Lexan Core Tube) Olive grey, oil observed on inner Lexan surface at
38' bgs and at 39' bgs, cleans up at 40' bgs (39-41' bgs)

G

40
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-65
Portland, Oregon OWRD # 167443

503) 796-0717 HAl LOGGER: Matt Graves DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch /4-inch Core - Lexan Tube and Baaaed START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasco Facility EQUIPMENT TYPE Sonic Rig GP 24 - 300 RS 14:00 16:20

Portland, Oreaon DRILLER: Bruce Anderson Date: Date:

PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 16-JuJ-Q4 19-Jul-Q4

Z

~~
~ BORING DIAMETER: 8-inch to 50' bas; 6-inch to 68' bgs

0 ril Ol
~

Z' fil
E=:oo ril&

C,) e OJ
~ <~ CASING DIAMETER: 2-inch<~ ~ ~ ~:jC,)~ ..:If;il ril e, S cn~S s g:~ s::

~~~~~ ~~
:::;l cnl:'< ril~ l:'< = ~ ~

SURFACE ELEVATION: 30.60' msl- ~8 - o~

oofil E-< ~E-<8 ill C,) ~ E-<~ TOP OF CASING ELEVATION: 33.11' mslcn~ ... ril cn~Zc:l ril j~
0 f;il 0

0 ::r: C,) ~ c:l
~C,) SOIL DESCRIPTION

G 41

H SAMPLE H (Lexan Core Tube) - Brown, traces of oil observed on inner Lexan

H
surface throughout core (41-42' bgs)

42

I SAMPLE I (Lexan Core Tube) - Brown to olive grey, possible presence of oil on
:; inner Lexan surface at 42' bgs (42-44' bgs)e 43
0

~.s I 44s
Ol J SAMPLE J (Lexan Core Tube) - Olive grey, no visible oil on inner Lexan

45 sUrface(44-46' bgs)

J 11:25 I 46..
.6
;
0 I 47]
til.
~ 48
:3 NOTE: 8-inch diameter steel drive casing set at 50' bgs, sealed with bentonite
til

$ 8 chips. Resume drilling through the sealed 8-inch casing with 6-inch drive
'a a -ll 49 casing, collecting 4-inch soil core, extruded into plastic bags.
i1tj ~~

00

50

" BAG A 0.5938 14.7 SAND with interbedded silts - Very moist, olive grey to dark grey, soft, with fine
]

51
grained sands petroleum odor and sheen present (50-52.5' bgs)

til·
o .
~.
C'I ';

,;",;;",,;,
52

53 SAND - moist, olive grey, medium dense, with interbedded silt layers
(approximately 6" to l' thick), petroleum odor and sheen present (52.5'-55' bgs)

54

~ BAGB 14:17 2.3 55 SP
0-

1 -
til ~ 56

SAND with interbedded silts - moist, olive grey to dark grey, loose, with fine
0

~ grained sands, petroleum odor and sheen present (55.5'-59' bgs)..
~ til

] 57
'"

1 58

'"-ll
~ 59
0

Silty SAND - moist, olive grey to dark grey, medium stiff, fine grained, no0

== BAGC 15:20 0.0 60
petroleum odor or sheen present (59'-60' bgs)
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-65
Portland, Oregon OWRD # 167443

503) 796-0717 HAl LOGGER: Matt Graves DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch / 4-inch Core - Lexan Tube and Baaaed START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasco Facility EQUIPMENT TYPE Sonic Ria GP 24 - 300 RS 14:00 16:20

Portland Orecon DRILLER: Bruce Anderson Date: Date:

PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 16-Jul-04 19-Jul-Q4

Z

~~
~ BORING DIAMETER: 8-inch to 50' bas' 6-inch to 68' bas

§m ril <a
~

Z' ril
ril~ U i:

Q)

~ <~ CASING DIAMETER: 2-inch<~ ~ ~ @
dU~ ....:lril ril l=l.< a CI.ll=l.<a ~ ~~ ::::

~~~~E-< l=l.<~ ;2l CI.ll:l,
~ ~ §:

~

~
SURFACE ELEVATION: 30.60' msl

~~ - ~3' - O~ E-<E-<ril E-< E-<~ III U l=l.< E-<~ TOP OF CASING ELEVATION: 33.11' msl
~Q CI.lZ ril

j~
E: ril ril 0

CI.l~

0 ~ U ~ Q ~
o 0 SOIL DESCRIPTION

~ K SAMPLE K (Lexan Core Tube) - Olive grey, no visible oil (60-61' bgs)

j K 61

L
... ]- 62 SAMPLE L (Lexan Core Tube) - Olive grey, no visible oil (61-63' bgs)~
0.. rn
-e ~ -
§ "0rn "3 L 630

~
rn
""
~ 64
0
0

1::= 65

~~ 'A: Silty SAND - moist, olive grey to dark grey, soft, little to no fines, fine sand
=

~
66 grains, no petroleum odor or sheen present (65'-67' bgs)

.S<
""0
3

rn
'2 67.B

~
Sandy SILT - very moist, olive grey to dark grey, medium stiff, with fine sand

SAGD 16:15
ML grains, no petroleum odor or sheen present (67'-68' bgs)

0.0 68

NOTE: Boring terminated @68' bgs, 7119/04@ 16:20

69

I 70 Materials:

I 10 feet 2-inch ID, 0.010-inch slotted stainless steel screen

71 58 feet 2-inch diameter stainless steel blank casing
1 50# bag 20/40 sand
5 50# bags 10/20 sand

72 1 50# bag bentonite pellets
7 50# bags bentonite grout

73
1 2.5 foot stainless steel sump
1 locking cap
above-grade steel monument

74

75

76

77

78

79

80
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MONITORING WELL NUMBER
OWRD # 167442

DRILL DRILL

START FINISH

TIme: Time:

11:40 17:25

Date: Date:
14-Jul-Q4 15-Jul-Q4

MW-16-125

2-inch

32.89' msl

8-inch to 57' b S' 6-inch to 130' b s

30.49' msl

SOIL DESCRIPTION

ed

Sonic Ri GP 24 - 300 RS

Sonic

CASING DIAMETER:

BORING DIAMETER:

Boart Longyear
Bruce Anderson

TOP OF CASING ELEVATION:

SURFACE ELEVATION:

SAMPLING METHOD:

HAl LOGGER:

DRILLER:

EQUIPMENT TYPE

DRILLING METHOD:

DRILLING CONTRACTOR:

Northwest Natural

Gasca Facility

Portland Ore on
PROJECT: 2708

Z
~

~~0

E::~ ~&
Q

~u ~ <~ ;:J ~
~~ ~ El CI.l~El

~~~ ~~
::g 00"" ~ ~ 8:....

~8
UJ~

Eo< Eo<~

ZCl ~ j~0 ~o

PROJECT:

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue
Portland, Oregon

503 796-0717

13

8

Ground surface

Gravelly sandy SILT - moist, Olive-grey,slightly plastic, several brick fragments
and woody plant matter, no oil, no tar, no sheen, no petroleum odor (5-7.5' bgs)

Gravelly sandy SILT - moist, brown, plastic, medium stiff, some rock fragments
(approximately 2" diameter), no oil, no tar, no sheen, no petroleum odor (7.5-10'
bgs)

Gravelly, cobbly, sandy SILT - moist, brown, slightly plastic silts with subrounded
to angular gravels and cobbles, no oil, no tar, no sheen, slight naphthalene odor
(10-12.5' bgs)

Gravelly sandy SILT· moist, tan-brown, no oil, no tar, no sheen, no petroleum
odor (3-4.5' bgs)

Gravelly SILT - moist, brown, slightly plastc, minor zones of dark grey staining
(with naphthalene odor), some black flecks (carbon pitch, carbon pitch odor),
some rootlets and brick fragments. Gravels are sub-rounded to angular. Core
becomes very moist and turns olive grey at 14' bgs. No oil, no tar, no sheen
(12.5-15' bgs)

Gravelly sandy SILT· moist, dark brown-grey, no oil, no tar, no sheen, no
pelroleum odor (4.5-5' bgs)

Gravelly SILT - moist, brown, napthalene and carbon pitch odor, no oil, no tar, no
sheen (15-16' bgs)

Gravelly SILT· very moist, brown, plastic, carbon pitch odor, no oil, no tar, no
sheen (18-20' bgs)

Gravelly SILT· moist, brown, slightly plastic, naphthalene and carbon pitch odor,
no oil, no tar, no sheen (16-18' bgs)

Sandy Silily GRAVEL - dry, tan-brown, no oil, no tar, no sheen, no
~~~~ petroleum odor (0-1' bgs)

Gravelly SAND with cobbles - dry, grey (crushed concrete), no oil, no tar, no
sheen, no petroleum odor (1-2.5' bgs)2

3

5

4

6

9

7

-3

-2

-1

11

10

12

14

16

18

17

15

19

20

27.5

37.9

11:50 22.9

12:02

12:10

12:25 42.6

12:45 36.6

BAG

BAG

BAG

BAG

BAG

:f
.~ 1----+---I---+---+-+--1!--+-+_~
o
"il

5J

j
'"!3
-5
~
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-125
Portland, Oregon OWRD # 167442

503) 796-0717 HAl LOGGER: Andy Rolinqer DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch /4-inch Core - Bagged START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasco Facility EQUIPMENT TYPE Sonic Rig GP 24 - 300 RS 11:40 17:25

Portland Oreaon DRILLER: Bruce Anderson Date: Date:
PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 14-Jul-c4 15-Jul-D4

Z

~~
~ BORING DIAMETER: 8-inch to 57' bas; 6-inch to 130' bas0 r3 d

~
Z' ~

~~ 1:ilP:: i: '" <~ CASING DIAMETER: 2-inch
~C) ~I:il I:il <~ :::J ~

~ ~~
@ ~ E-<OO

~~~ Po<~ ~
Po< S ooPo<S

ll::
~

~&5 SURFACE ELEVATION: 30.49' msl000-
~ ~ §:~:::J - ~5 - O~ tE-< '" Q E-<:::J TOP OF CASING ELEVATION: 32.89' mslE-<~ .. I:il oo~Zi=l ooz I:il j~

0 I:il 0
0 ll:: Q p::: Q

~C) SOIL DESCRIPTION

Gravelly SILT - wet, olive grey, few brick fragments, no oil, no tar present, sheen

21 present, strong petroleum odor (20-22.5' bgs)

ML

22

23 Gravelly SILT - wet, olive grey, slight naphthalene odor, no oil, no tar present,

GP sheen present (22.5-23' bgs)

MI
Crushed CONCRETE - grey (23-23.5' bgs)

24 Gravelly SILT - moist, Olive-grey, slight naphthalene odor, black tarry oil, slight
GP sheen present (23.5-24' bgs)

BAG 2:25 326.0 25 Crushed CONCRETE - grey (24-24.5' bgs)
Gravelly SILT - moist, black with oil, tarry blebs, sheen present, petroleum odor
(24.5-25' bgs)

26
Sandy SILT - moist, Olive-grey,oily sheen present, no tar, petroleum odor (25-26'

ML bgs)
27

Sandy native SILT - moist, olive-grey, black staining in silt in rootlet zones (thin
brown rootlets approximately 1 mm thick), fine grained sands, sheen present,

28 petroleum odor (26-27.5' bgs)

Sandy SILT - moist, olive grey, coated with oil, sheen present, petroleum odor (27.5·1f 29'a 29' bgs)
0 SP SAND - moist, olive grey, coated with oil, sheen present, petroleum odor (29-29.5'
"il bgs).!I BAG 2:30 430.0 30<Il Sandy SILT - moist, black, coated with oil, interbedded sands present, sheen

i ML present, petroleum odor (29.5-30' bgs)

31 Sandy SILT - moist, dark brown, oil present, sheen present, petroleum odor (30-
<Il 31.5' bgs)
S
-5

32 SP SAND - moist, very dark brown, fine sand grains coated with oil, sheen present,
~ strong petroleum odor (31.5-32' bgs)

33 ML Sandy SILT - moist, very dark brown, coated with oil, sheen present, petroleum
odor (32-34' bgs)

34

SAND - moist, brown, fine grained, coated with brown oil, sheen present,

BAG 3:00 623.0 35 petroleum odor (34-35' bgs)

SAND - wet, dark brown, fine grained, coated with brown oil, sheen present,

36
petroleum odor (35-37.5' bgs)

37 SP

38
SAND - wet, brown, fine grained, oily sheen present, petroleum odor, no oil
(37.5-40' bgs)

39 I'; ;.

BAG 3:08 211.0 40
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-125
Portland, Oregon OWRD # 167442

503\ 796-0717 HAl LOGGER: Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch I 4-inch Core - Baqqed START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasco Facility EQUIPMENT TYPE Sonic Riq GP 24 - 300 RS 11:40 17:25

Portland Oreaon DRILLER: Bruce Anderson Date: Date:
PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 14-Jul-Q4 15-Jul-04

Z

~~
~ BORING DIAMETER: 8-inch to 57' bas; 6-inch to 130' bas0 ~ Ol

~
~ r.:l

~~ "'l~ > OJ
~ <~ CASING DIAMETER: 2-inch

~S ::> ~
... @

~u o-l"'l "'l 00 p., El OJ

~~ S=
~~p.,~ ~

....
t:r: SURFACE ELEVATION: 30.49' msl~~E-< 00"" "'l~ ""

l:i

~~::>
......

~3'
...... o~ E-<

~r.:l E-< P=:E-<3' OJ C,) p., E-<::> TOP OF CASING ELEVATION: 32.89' mslZA ooz "'l j~
S "'l "'l 0

oo~

0 l:I: o P=: A t§o SOIL DESCRIPTION

SAND - wet, brown, fine to medium grained, coated with oil, sheen present,

·f 41
petroleum odor (40-42.5' bgs).

.;}, 0

]
rn 42 SP

j
43 SAND - wet, brown, fine to medium grained, coated with oil, sheen present,

rn
petroleum odor (42.5-44' bgs)8

1 44
~ ML? •

SAND - wet, grey, fine to medium grained, napthalene odor, sheen present (44-

BAG 3:48 20.2 45
45' bgs), evidence of silt layer at 44' (disturbed silts in sample core, saturated oil
above layer, no visible oil below layer)

SAND· wet, greyish brown, fine to medium sand grains, slight petroleum odor,
46 sheen present (45-47.5' bgs)

SP
47

48 SAND - wet, greyish brown, fine to medium-grained sands, slight petroleum
odor, sheen present (47.5-49' bgs)

:; 49e
0

~ ML ~ Sandy SILT - wet, greyish brown, medium stiff, slight petroleum odor, slight.s
'a BAG 4:17 34.0 50 sheen present (49-50' bgs)
~
dl

51
SAND with interbedded silts - wet, greyish brown, fine grained sands with thin.9'

~ silt layers, slight petroleum odor, slight sheen present (50-52.5' bgs)
0

52§i
""§

53a
8
-5 SAND with interbedded silts - wet, greyish brown, fine grained sands with thin.
~ 54 silt layers, slight sheen present, no petroleum odor, no oil, no tar (52.5-55'

bgs)

BAG 5:00 1.8 55

SAND - wet, grey, fine sand grains, slight sheen, no petroleum odor, no oil, no

56
tar (55-56' bgs)

SAND - wet, grey, fine to medium sand grains, thin interbedded silt layers from

57 SP
56-57' bgs, no sheen, no petroleum odor, no oil, no tar (56-58.5' bgs)

Note: 8-inch temporary casing set at an initial depth of 59 feet. Bentonite chips

58 were then added to bottom of hole, then casing was pulled up to 57 feet to seal.

59 SAND - wet, grey, fine to medium sand grains, no sheen, no petroleum odor, no. oil, no tar (58.5-60' bgs)

BAG 5:55 0.0 60
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-125
Portland, Oregon OWRD # 167442

503\ 796-0717 HAl LOGGER: Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch 14-inch Core - Bagged START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasca Facility EQUIPMENT TYPE Sonic Rig GP 24 - 300 RS 11:40 17:25

Portland, Oreaon DRILLER: Bruce Anderson Date: Date:
PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 14-JuJ4I 15-Jul41

Z rt:l OJ
I:l:: BORING DIAMETER: 8-inch to 57' bos; 6-inch to 130' bas0 ril Ol Z' r>:<

E=:oo ril& C) ~~ > ~ Q) E-<
<~ CASING DIAMETER: 2-inch<~ .. ~ ~~g~ ~r>:< ril Po< S ~Po<S s ~~
E-<rt:l

Po<i=Q ::!S rt:lp,
~:;;l g; ~ ::r:

~
~~ SURFACE ELEVATION: 30.49' msl

~1:l::E-< ~::!S .....
~8

..... o~ E-<
~r>:< Eo< Eo<~ Cl> C) Po< E-<P TOP OF CASING ELEVATION: 32.89' mslrt:l~ .. r>:< rt:l~ZA

~ j2 0 ril 0
0 C) I:l:: A

~o SOIL DESCRIPTION.".
Note: Stop drilling for the day at 60' bgs at 18:00, 7/14/04. resume at 8:00,· 7/15/04 with 6-inch drive casing. Protective temp. 8-inch casing dropping by its. 61
own weight below target depth of 57' bgs to 60' bgs.

·
62 Note: No recovery in 60-62.5' bgs sleeve. Sands are very wet/loose and

· sliooed out of barrel.

· 63
SAND - wet, grey, fine grained, poorly graded, organic/reducing odor, no sheen,
no oil, no tar (62.5-65' bgs)

64

"" BAG 9:45 1.3 65 SP

SAND - wet, grey, fine grained, very fine grained below 66' bgs, poorly graded,

66 organic/reducing odor, no sheen, no oil, no tar (65-67.5' bgs). .
· 67

68

.~
~ 69 SAND - wet, grey, fine grained, poorly graded, slight organic/reducing odor, no0

~
sheen, no oil, no tar (68.5-69.5' bgs)

c,

~ BAG 9:45 0.8 70 iSM f· Silty SAND - wet, grey, fine grained, poorly graded, slight organic/reducing odor,
:J P3 no sheen, no oil, no tar (69.5-70' bgs)E
0 8
!l -fl 71'a

~.s
~

72

73

74

75

SP
76

77

78
SAND - wet, grey, fine grained, poorly graded, slight organic/reducing odor, very
slight sheen, no oil, no tar (78-79' bgs)

79
Silty SAND - wet, grey, fine grained sands, slight organic/reducing odor, no
sheen, no oil, no tar (79-80' bgs)

BAG 10:30 0.0 80

Updated: 12113/04APR
File: 2708_MW-16_Boring..Logs.xls
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-125
Portland, Oregon OWRD # 167442

!(503) 796-0717 HAl LOGGER: Andy Rolinger DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch 14-inch Core - Baqaed START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasco Facility EQUIPMENT TYPE Sonic Ria GP 24 - 300 RS 11:40 17:25

Portland Orecon DRILLER: Bruce Anderson Date: Date:

PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 14-Jul-Q4 15-Jul-04

Z

~~
P:: BORING DIAMETER: 8-inch to 57' bas; 6-inch to 130' bas0 ~ Ol

~
Z r.l

E=:cn ;j~
Co) > OJ

~ <~ CASING DIAMETER: 2-inch<~ ~p..,~
... ~:jU~ p..,~ ~ p.., S s f;':~ ~

~~~~~ ~~
::g u:Jl:l< ~~ ~ l:l l:I1

~
SURFACE ELEVATION: 30.49' msl...... r;;j8 ...... o~ Eo<

cnr.l Eo< Q Co) p.., Eo<~ TOP OF CASING ELEVATION: 32.89' mslu:J~
Eo<~ ...

~ u:J~ZA ~ j~ 0 ~ 0
0 l:I1 Co) P:: A

~U SOIL DESCRIPTION

81 Sandy SILT - wet, grey, slightly plastic, minor brown leafy plant matter, onion
odor (sulfur?), no sheen, no oil, no tar (80.5-82.5' bgs)

82

ML

83

SILT - moist, grey, plastic, stiff, onion odor, no sheen, no oil, no tar (83-85' bgs)

84..
.S
~ BAG 11:30 0.0 850

~ .'.:
~ 86
iii
e ••il 87

1
~ Silty SAND - moist, light brown, slightly plastic, stiff, onion odor, slight sheen, no

88
oil, no tar (85-90' bgs)

.II
'S
.s !,:,,:;~ 89

BAG 12:00 0.0 90 I:i::;:: :

91 SP SAND - wet, brown, fine grained, slight onion odor, no sheen, no oil, no tar
(90.5-91.5' bgs)

92 ML
Sandy SILT - wet, grey, slightly plastic, slightly stiff, fine grained sand, slight
onion odor, no sheen, no oil, no tar (91.5-92.5' bgs)

93

I~
Silty SAND - wet, grey, fine sand grains, slight onion odor, no sheen, no oil, no
tar (92.5-94' bgs)

. 94

ML
~ Sandy SILT - moist, grey, medium stiff, plastic silt, fine grained sand, onion

BAG 1:10 0.0 95 odor, no sheen, no oil, no tar (94-95' bgs)

96 SAND - wet, grey, fine to medium-grained sand, few grey silt clasts, few while shell

SP fragments, no petroleum odor, no sheen, no oil, no tar (95-100' bgs)

97

98

99

BAG 2:00 0.1 100

Updared:1Vl&04APR
File: 2708_MW-16_BorinlLLogs.xls

Page 50f7
HAHN AND ASSOCIATES, INC.
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-125
Portland, Oregon OWRD # 167442

503) 796-0717 HAl LOGGER: Andv Rolinqer DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch I 4-inch Core - Baaaed START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasca Facility EQUIPMENT TYPE Sonic RiQ GP 24 - 300 RS 11:40 17:25

Portland Oreaon DRILLER: Bruce Anderson Date: Date:

PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 14-Jul-04 15-Jul-04

Z

~~
I:l:: BORING DIAMETER: 8-inch to 57' bqs: 6-inch to 130' bas0 ~ al

~
~ ril

E::Ul ~&
(.) e OJ

~ <~ CASING DIAMETER: 2-inch<~ ::> ~ ~~u~ P-o~ ~ P-o S UJP-oS s ~~ ~
~~~~~ ~~

::g UJp.. ~~ p.. l:i ~

~
SURFACE ELEVATION: 30.49' msl......

~8
...... o~ E-<

b:i ril E-< ><:E-<8 OJ o P-o E-<::> TOP OF CASING ELEVATION: 32.89' mslZQ UJ~ ~ j~
...

~ ~
UJ~

0 0
0 ~ o ><: 0

~o SOIL DESCRIPTION

I 101 SAND - wet, grey, fine grained, poorly graded, few silt clasts, few white shell
fragments, no petroleum odor, no sheen, no oil, no tar (100.5-105' bgs)

102

;;
a 1030
~
'a.s

104
~

BAG 3:00 0.0 105

I
SAND - wet, grey, fine grained, poorly graded, few silt clasts, few white shell

: ". J 106 SP
fragments, no petroleum odor, no sheen, no oil, no tar (105-107.5' bgs)

107
~
"". ....

Co iii:a 108o 53

i 8 SAND - moist, grey, fine grained, poorly graded, few white shell fragments, no
.s 1 109

sheen, no petroleum odor, no oil, no tar (108-110' bgs)
5

III

BAG 4:00 0.0 110

111 SAND - moist, grey, fine grained, poorly graded, few white shell fragments, no
sheen, no petroleum odor, no oil, no tar (110.5-115' bgs)

112

113

114

SP
BAG 4:00 0.1 115

] -
""-e = 116 SAND - moist, grey, fine grained, poorly graded, few white shell fragments, very
iii jto few silt clasts, no sheen, no petroleum odor, no oil, no tar (115.5-120' bgs)

0

~ ~ 117
a
]

118W
'll
.~

119~
0
0

== BAG 5:20 0.0 120

Updated: 12/13/04 APR
File: 2708_MW-16_BorinILLogs.xls
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HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue MONITORING WELL NUMBER MW-16-125
Portland, Oregon OWRD # 167442

1(503) 796-0717 HAl LOGGER: Andv Rolinaer DRILL DRILL

PROJECT: SAMPLING METHOD: 6-inch / 4-inch Core - Bagged START FINISH

Northwest Natural DRILLING METHOD: Sonic Time: Time:

Gasco Facility EQUIPMENT TYPE Sonic Ria GP 24 - 300 RS 11:40 17:25

Portland, oreoon DRILLER: Bruce Anderson Date: Date:

PROJECT: 2708 DRILLING CONTRACTOR: Boart Longyear 14-Jul-04 15-Jul-04

Z

~~
~ BORING DIAMETER: 8-inch to 57' bas; 6-inch to 130' bas

0 ril <a
~

~ ril
E=:oo rill\:: 0 1:

Q)

~ <~ CASING DIAMETER: 2-inch<~ ::> ....... @
:jg~ ...:lril ril Po. S en Po. El .s ~\~ s:

~~Po.~ ::is en"" ril:;;l ""
I:i :r:

~
SURFACE ELEVATION: 30.49' msl

~~E-< ~::> - ~8
...... o~ Eo<ooril Eo< l:l::Eo<8 Q) 0 Po. E-<::> TOP OF CASING ELEVATION: 32.89' msl.. ril oo~ZO UlZ ril j~ 8 ril 0

0 :r: l:l:: Q
~o SOIL DESCRIPTION

==
c I 121 SAND - moist, grey, fine grained, poorly graded, few white shell fragments,
~ I few silt clasts, no sheen, no petroleum odor, no oil, no tar (120.5-124' bgs)
'"... ]~ 122p., '"1 j'"0 123

§ '"'ll
~ 124
0
0;

ML ~ Sandy SILT - moist, grey, plastic, slightly stiff, few rootlets, no petroleum odor,
- BAG 5:20 0.0 125 no sheen, no oil, no tar (124-125' bgs)

c,

§ SAND - moist, grey, fine grained, poorly graded, few silt clasts, no petroleum
'"] 126 SP odor, no sheen, no oil, no tar (125-127.5' bgs)

'". j 127.!l<
.c
0 '"
~.s 128

~

129

130
Boring terminated at 130 feet bgs on 7/16/04

131
Monitoring well installed to 127.5 feet bgs

Materials:

132 10 feet 2-inch ID, 0.010-inch slotted stainless steel screen
70 feet 2-inch diameter Schedule 40 PVC blank casing

133 45 feet 2-inch diameter stainless steel blank casing
1 50# bag 20/40 sand
4 50# bags 10/20 sand

134 1 50# bag bentonite pellets
23 50# bags bentonite grout
1 2.5 foot stainless steel sump

135 1 locking cap
above-grade steel monument

136

137

138

139

140

Updated: 12113104 APR
File: 2708_MW-16_Borin~Logs.xls
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APPENDIX C

Well Development Records

HAHN AND ASSOCIATES, INC.

SCOEPA00013627



- ----~~-

Well Number: MW-iG ~

('t1W - (L. -bS 'l. 0

~~.H~l:?ev.elopment Field Log

P 1 fl,...age 0 'l Date: '6- - ""'\

IProject Information I Well Volume Calculation Stick-uP) or Flush (circle one)

Project Name: NW Natural - Gasco Well Dep.th Well Depth D1W Water
Convert

One Well Volume
Factor

HAl Proiect Number: 2708-10
eftbgs) eftbtc) eft btc) Column eft)

(gal/tt)
(gal)

IGeneral Information I I (p5
I G:>8 12(.,.11 14 1.8 '1 10. 11 1~,'L.j I

Field Team: Matt Graves 3/4"=0.023 gallfl 2"=0.17oallfl 4"=0.66 gal/t! 6"=1.5 oal/t!

Purge Method: PIJ~lre Pu ....P ( (,-f:O - ~a\l'j's) IGenerallnformation I,
Pump Intake Depth (ft btc): Sr. O'tc. . Puree Water Disposition: c..~t..?.lC\,J -r~f'A\ J.Ar:f"''T;J CU-Si"Tt::

Flow-Through Cell: \..1r-. Field Conditions: 00t:e.C.AS-, 70' "

Decontamination Method: q ~;..\€f \'>Cc.v /ooj

Comments: Jlt' S,orJ"e G r,Mt"N v- "Ie \...~ ,. wl:;l ll{(H"-r ir J' f!\FTE-R... , ..... G.... · ,..s ~ f'Vl?_lrlO.' (_I" "''';:0 < , '. 1;'" i:J I 'L~ t'l'to
•

'.>~i:~,J OtJ ItvA"""({. UO)- PlU~""'1' <1"""'1 ,.,..., b·At .• ..J Pill _r-fl

Iwell Purge Data Total Volume to Purge (gal) =1 I I

Volume PurgeRate DTW Conductivity Temp. TUrbidity Clarity/Color/Time Purged pH ORP (mV) D.O. (mglL)
(gallons) (gpm) (ft btc) (uS/em) <"C) (NTUs) Remarks

Initial

Pump On

il1:cS'" 0 "2.~OO 253 l~i i'<1 G.i5 - .: _2.4Q 30lo (L

14: n ." 48,iO 3'-1 j~,OS" 5.80 - /' _;,43 wr Ct.-

)4:J( 14 i19 :9(, 34/ lb.~(" 6'.78 - / - 0.97 153 !A{;L AU~c...
/ AL/s.c..15; /0 "1.' 40.~ ;- 5'10 i5.5~ 5·iD7 - - o,Q3 135

IS·:2."2.. 1..8 1.\'0,(",5 BWl I i". I r/ 5.i-'l - / - i.c,:) 133 At-I s c,

'l1:o~ :?>( 35.50 (psq 117,17 5.\)3 - / _3,10 q3, i A.c..i~~

I~: in I...fz.- '11.71.. COCle, 1(g.(P~ 5.8" - / - 3.7...J q7.~ At:.Ji se,
4q 42...lS t'lB3 is. <ary ~ . (., l./ /

. _ j.52. Bo.t. At../sC. Ie:.: 1'2 -
""'l

5C 710 37,'3 AC'
7:~5 'z..u.o3 IS.c i w.I'1.. - /' _ /.'1a -
E' : 0 .'t. G'3 41.<05 ,17 14. 'i 0 5.~O - / _ 1.72.. 8,77 c
g~55 70 Li4 ,y I 7'-17 1"1. «s 5.'1'" - / _ o,Q8 13. '"Z.. G

"'~ \ ~ : 1.0 'X'i 7l. 33.S$' f"] "2..e I~.'6~ <:.oto / - "i.50 a.58 L-

IS": 't',- ~'7~ "3'3,'7/ 7S$ 1<:.. -33 5".13 - / - I.913 9.4g r
is ~ ac ~7~ 50. i i '7'lq n.n s.sz / _ 1,:,3 ; 7. 7- c,-
}S'".J 5' ~78 57.75 '73 i 1'1,30 !P.o I / "Z.I q (3. ~ C-- -

15: 1" AAl3u r7.Bo 7~~ 17,~ i (P.D s - / - '2.,18 flq. I Q.

/$;45 .!Xt iel: 68,Ul Bz.o i7.~L.. ~,O"l.- - / -?,l.(" 3'3~ ~

is:«: ~ OB!J 5~,'1 I 767 °7.g'-/ G.o i - / -3.4'3 1"2..(., e...c.
Final /Pump Off - -

Note: bgs= below ground surface btc=belowtop of casing DTW=depth to water gpm=gallons per minute
Clarity: VC=very cloudy CI=cloudy SC=slightlycloudy AC=almostclear C=clear CC=crysial clear

\
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Well Development Field Log

Page 2 of 2

HAl Project Number: 1..,0 '0 - l t>

Well Number: MW-I<D S

Date: 8-4 -011

Well Purge Data (continued from Page 1)

Volume Purge Rate DTW Conductivity Temp. Turbidity Clarity/Color/ .Time Purged pH ORP (mV) D.O. (mg/L)
(gallons) (gpm) (fl btc) (uS/em) (oC) (NTUs) Remarks

U:I'4 5i '2.8. S'2> 47"Z- 18. ~-, f.,.O~ /' 2·~3 2"1,\1 AC'------1----- ..- ~- -

11;11 52. lJO. '09 tt1S /8. re b. (,)(P / "'2...1.(,.. V.'f hCJ----_. --

,'I: .. 0 53 '1.~ '11- 18 0 ;B, r1 &.01 / "!..·z z, "Z..l • ') t-.L
-I--

;'4 ~ 0:.3 5'1 cli..}_' '~"I I 18. ~ 0 (,.07 _-.-/ "'Z ,00 t'J:'4-_~ fl..L
----- .-

~-----

/4;0 (, SS" 4~·.1u i91. I B, (,n (,.0'1 / I. '-]B /q. , Af-
._~~-

_.
I 'i: 0 C'{ 5" LF .r)u 1'11- 1~,'1 0 (,. \) '1 / j.e}c la_~__ p..c:..,
~----

j 'I ~ I t, r.J' ~'6,1-;:, li q 1.. i"D ,f3 u.·o a / ;. G.', ;q.o ~\---

14: r s: 5B L.~.-l , 4q:3 It. ;(, <".uf j i . & 0 '1.6, 1 AL.
1------ ~- 1----

1-1:18_ 5 ti C2.1t.. 1/ 4CfY IB.78 (.,. Co ..., / i.5'-1 lJL3 A.\...
-~ --

j '1: 1..1 f.lj)
1.~.16 ~ 'I (.p 18.. 71 (...0 '1 / ;'31 1(,,·5 1'1(--

/'1:t'l (gj -:5l..1 I 4''17 I~. 't>l c. o'~
,- 1.30 i5.L Au

)"1,'t7 (,'t 'u, 1/ Yq~ :g.t)", (..oq / 1.7." q IS. q AC----- --I-----~~-

...!~~3~__ '-') 1.-~.'lu '1'11 dL'6 '3 (;.0'1 I I. ~~ H,v__ AC- - --~~----

'~:'iD ~e. "vo,1 lJ 4'!CJ i0. ~ q (P. I 1) I 1.2'1 i 2. c Pte-- ---~-1---

lot: 5.5 '73 -Z.~:1 b rf 5c"'L
,

\ ~.::13 l.o, I "1.. ) i.1')
~- p,.,--

~:L 76 "l..~ 1 c -i ~0'3 rI 1~~7"/ (D, i 4 ,N / i. '3 1...y Q,72 ,.; c...

15~ ~-:o, ~o 'Z..\vn. r( 50'1 rI' li.O),.( (., , i (j ,./ I ,,40 ../ 9.1(, ,.( c.-
is: }/ t2.z. "1..-iI ,'1i:> .( 565 ,l ~'l. bV{ ./ UJ. 1c ../ ) i.') (1,(' q,.oz. I -I v

-----

1---

--~---

Final

Pump Off ,S": I '- 2'cJ.S..("

Comments

S''"1''0,/ Pu~Ci A... · i Iq liz...

Note: bgs= below ground surface btc=belowtop of casing DTW=depth to water gpm=gallonsper minute

Clarity: VC=verycloudy CI=c1oudy SC=slightlycloudy AC=almost clear C=c1ear CC=crystal clear

File: MW DevelopmentForm (07/03) HAHN AND ASSOCIATES, INC.
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Well' Development Field Log

P 1f'2,age 0 Date: -~1-0'-t

!project Infonnation I Well Volume Calculation ~tick-~ or Flush (circle one)

Project Name: NW Natural - Gasco Well Depth Well Depth DTW Water Convert
One Well VolumeFactor

HAl Proiect Number: 2708-10
(ft bgs) (ft btc) (ft btc) Column (ft)

(gal/ft) (gal)

IGeneral Infonnation I I Li5 14 9 11.<p·o I I q 10.17 13.2.3 I
Field Team: Matt Graves 314"=0.023 gaVft 2"=0.17 gaVft 4"=0.66 gaVft 6"=1.5 gaVft

\\ II

IGenerallnfonnation IPurge Method: GEe) - SQ,\Jv/t.\" PU~1jE PuMP

Pump Intake Depth (ft btc): 35 Puroe Water Disposition: CA~'?-..,..oJ --rf7~- r:'..JT f'\u-.';: .,.~

Flow-Through Cell: \.\0''1 Field Conditions: /)l IC&'(.A,!; T '7(J'.,

Decontamination Method: q.- ~;'7E P n~c.Cl~

Comments: "Ji ST.."P€' C I''''~.L..\''''''' 't.> • G~ '\1JA'~(i. ... ~.£'C.nrV'kt=

Well Purge Data Total Volume to Purge (gal) =
Volume Purge Rate DTW Conductivity Temp. Turbidity Clarity/Color/Time Purged pH ORP(mV) 0,0. (mg/L)
(gallons) (gpm) (ft btc) (uS/em) flC) (NTUs) Remarks

lnrnal

Pump On

to :',:)0 0 2(,.0 374 15.u<:j (.,.'l I - I - 3,~3 51.5 LL
10''; $.- Y 35o-z, 47D H. '/3 c..~ {) - / - 1.0 s: ?ilco 'Ie

* II : c c 8 35;; I 51/ 15'.V-I (, .-,n.. - / - 3. '1 I '>1'''0 'vc.

II ~ i s i1.. ~r. -z..o 5(?3 is. oS- (D. i (0 - / _ 1.I,7z. '>JJC:D Vc...

I.: :; S' 1\4 35'. ("/0 LiB,) i5."<:( L.. 15 / _4, ~1.. » II.; 0;)

"''"--
i2.: :l 0 LO 3G,l.l 4(pj .s. H.. ~.lq - I - ~.'1 e ,,:?tJ(JC '/(,

j1-:.S" 1.&..1 38, i (. YuLl if. zt, b.Z-l) - / - 4.1(, "711~: vC

~ z: 'i ~ 't,.~ '3a, 07 457 I~' i/p G.\~ - / _ 4/J 'Z. ''>I'vO ..,~
....

45(., 15.'2.5' _ 5.4'"2. './e..13:00 3Z. 30, It. (,.'2.1 - I >JlCC

,~: z.~ 3'-.1 38·. ZO Y5~ i5. '3'3 (, •• <'-/ - / _ 5Y3' io05 v c:

D:"! 5 l-j 0 3~.'2...'"Z.. 45'0 is.!..! (,. t7 - I -'-l.G~l ?'Wo vc...
I~: «s: i.ti 39.a4 ~416 15.'13 Co. Q(.. - / - Lj. ",0 7,,'3 Vc...

'1

-tt4"1rIt: i.f~- 45 z.r ,~c 4& ~ IB.o i (P.ll:) - / 77,7 sc..,

&.O""L
'l..soz.

st: r e £i/P '2..<..7 Z. I1W'1 lB. 0.)-' - / _]..G4 /-V (,2...7 .sc..

IJ;,,'t 47 2/. ~ ~ lflJ~ . 1~.15 c.» t..- o / _ '"t.. Ii 1 5" I. (,;, S'-

rs : ... :; ~e. 't,.q.cyc) 4iD5 18.1.-1... G.o;. - / _ 'Vi~ 38,0 Ac:....

I):':'~~ Y'l 'l-th. q 6 4l.J7 l~.t.(p (;.O,!- - / - 'VH' 3'f,5 AL
13.' , I 50 '2f>.?>8 tt ~ S ;~.H. (;,.0> / z., ttz.. gs.3 A~- -
~

Final

Pump Off 0 -

.'f.,.

Note: bgs= below ground surface btc=below top of casing DTW=depth to water gpm=gallonsper minute
Clarity: VC=very cloudy CI=c1oudy SC=slighlly cloudy AC=almost clear C=c1ear CC=crystal clear

SCOEPA00013630



.
• "!,.

Well Development Field Log

Page 2 of 2

HAl Project Number: 1..7"fO - l 0

Well Number:Jv1W-l(O~

Date: 1[3-4 - ol..!

Well Purge Data (continued from Page 1)

Volume
Purge Rate DTW Conductivity Temp, Turbidity Clarity/Color/ .Time Purged pH ORP (mV) D.O. (mg/L)

(gallons) (gpm) (ft btc) (uS/em) (oC) (NTUs) Remarks

q:7..D SS\ z.G.lt. '35(., \ l.. 0"2- 1j,t'7l.J / 3.~'L '31.'7 At.
9;'l..~ 8(,1- l..ro. c,1. 35q ~(,," c 5.7 3 / "1.11.- 2.l.f. :l A~

-=t: 'Z...Co 87 1\.~2 3GtO 11..0 ~ S.71 / ~.t.~ "Z,.o.'1 A~

q:z,Cf' ~R 13.11 3&3 1".31.. ~,7'2. I 1., '69 1..1..0 At..

9:32- '39 34.1'1 ~17 H~.'t> 7 fj,1L.f / -:;.0 i I~ .'-l c.
q;:. s: '10 ., 3./ (,J~ :t• .~~ 5/7& / 3,00 It.J C-,,~. ~

9',~S q I '37.05 £,31 I/'. q 0 5,7/ / '1...'1/ 'O.(,{ t,

'1 :"11 'l't 'b~L~ 1. 0Y ,
1(,. (I I 5." J '2.. '1~ 8.~ S" c,

q : 14/ ')3 l€,,:, r; ul11 H,. q1. 5.7'i!. / '2. '1 I 'L 0 'Z- C

q', '41 lj'f 3·~.78 (1'1'3 ..; ;(,.'i>, 5,78,i I 2.'6'1", e,'..{~ "I' c.

q:56 95 \'6.71 (,"1:..1 ,; 11,.'i5'" ~"'J'/ / 'Z..ca7, ~L~e ./ c
q:53 H~ 39,'2,0 £p '1 ~ ,/ 1(,. f.j r / >.,.:, / / '2.6 c( .1 ~", ,./

c,

Final

Pump Off Cf: 55 -;'~,'1U

Comments

--f."(,(dC ""~-"EGl.. f"(2.4~ 9-'-lpo"i pJt:o_<.rfi D ~l 1"L~ H'4
.

Note: bgs= below ground surface btc=below top of casing DTW=deplh to water gpm=gallons per minute

Clarity: VC=very cloudy CI=cloudy SC=slightly cloudy AC=almost clear C=c1ear CC=crystal clear

'"'I Development Form (07/03) HAHN AND ASSOCIATES. INC.
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.... .I .'

4"=0.66 gallft 6"=1.5 gal/t!2"=0.17gaUft3/4"=0.023 gaUft

General Information

Field Conditions: C

Well N~mber:MW-I(,D

(M"-'-{4 ..a5 Date: 7-2'3-0'1

Well Volume Calculation I~Ck-~ or Flush (circle one)

Well Depth Well Depth DTW Water
Convert

One Well VolumeFactor
(ft bgs) (ft btc) (ftbtc) Column (ft) (gal/ft) (gal)

i1..5 j '1.. '6 L.1.05 Q7.Ci5 0.17 I~. <05

Well Development Field Log

P 1 f 1...age 0

Project Information

Project Name: &A$.<..C)

HAl Project Number: '"l.loi?-?:l~

General Information

Field Team: MATI (.,.(l.,A.V£S

Purge Method: (,g\lND£O~ @ 150 tiz.. , ,1.'3 H'L

Pump Intake Depth (ft btc): i'" 0: I ,
'11'

I

110 '00 '-IS"

Flow-Through Cell: N°
Decontamination Method: q - $i€'P n~C¢N

I t.~ I
\0

~

1'70 - 221

o .. 3"fO I "'loS T SHEEN @ 'I q (..ALLAM f I 0 -II 9 frr,uo4! S @.

45' 22./ ~ '2.71. @. "77' ico'

Well Purge Data TotalVolume to Purge (gal) =
Volume PurgeRate DTW Conductivity Temp. Turbidity Clarity/Color/Time Purged pH ORP(mV) D.O. (mg/L)
(gallons) (gpm) (ft btc) (us/ern) (oC) (NTUs) Remarks

lnrtial

Pump On

lI:v'Q 0 7.7."2.0 154L.f 14.3 c,.£4~ ;- ./ 4l. z, c..L

\1"·10 It 31.S' I n~3 1~.3 lJI. 7 ~ ,; / IOiD. I A~

II :1.~ 3'-1 1>1,'1 I i r'4 0 IY.':" {".7~ ./ / 3/.<0 A~

1\"·4'3 51 3'1.~q ~ 1C1 lQ i4.~ cg,7G? / /
"ZiJ'~ AL

I ~'. 0'L G,8 '31/i"i l 'Z.{ S' I s: C c.i« /' / 11.. (, At....

13',00 gS 3"i.DS' \'Z.r~ 14.1 ~."'7 / / 30.1- A~

n:lf' lO~ 3"1. if., II CO 0 I s. 'to (j. '77 / / ILIB C-

l~:>C 119 3"1. 'Z...1.. ll~3 IS'. "Z. ~,'71 / / 7.4i# c,

\4: ~o 13\0 33,(.0 q 9 S- Ic.". z, <J.'7,f / / ~...,.S"' A~

l'l;~ ~ it;3 33.%'t. 1070 I s: 1 <..7<./ / / 9.40 c.
I ~:oc 110 33,7'" j ot» I.f IS'. s' (Q.'i't / / 7.2& e,

\0: if' 0 "2.(" s: 0 3/'1 1'1.1 (p.l..\ CO / / ca.~o c,

10: 3,( iG7 'J,." 2 Sec i4.g e-.<:.. 0 I / 4.7'1 c,

I o : '/'1 'l.o,"\ '32. 1/ I I/(.. '3 i 1.1. (p c. (41 / / ~ s. I AC
II; .. 2.. 1:Z... 1 1<:. '8 j",3 /<1.7 c. u-z... / /' ;z.. " c,

II : I s:" 2~a '3/.r40 q~(' N.lI Go. (" 1- I / 4.(7.3 A("

I/:?:O 2r{ )/. SS 909 N, 8 ~.Co) / /' 14. ('1 C

1':'10 27'1.. 3t.lo 99L.f ts.s: (".~3 / / C;. z r G
Final

Pump Off

Note: bgs= belowground surface btc=below top of casing DTW=depth to water gpm=gallons per minute
Clarity:VC=verycloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

File: MW Development Form (07/03) HAHN AND ASSOCIATES, INC.
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, .
Well Development Field Log

Page 2 of 2

HAl Project Number: 7."708 - 3c

Well Number: MW-ICDD

Date: 8- 1..- oY

Well Purge Data (continued from Page 1)

Volume Purge Rate DTW Conductivity Temp. Turbidity Clarity/Color/Time Purged pH ORP (rnV) D.O. (rng/L)
(gallons) (gprn) (ft btc) (uS/em) ("C) (NTUs) Remarks

iv~4$"" 1.81 Z7.:Z.8 'iCS IS.'6~ 5.9LJ ./ "3·3 (" 7..<0'1 c,

II'. I S"' 30(0 "Z.8.'1'1 l~79 H".\~ 5.~'-l
,- }.S-S- 3.o~ c,

11:3,)' 32. '3 2.7.~1.. \"1...0 I \(.,.~~ 681 ./ 1.1/ I 'Z..oe c
11..~ 00 3<.10 '1.7.7D \0 'l't llo. <':''L 5 .'l'l /' I. )"l.. i.~~ C-.

\7.::z..r 357 "Z.?,fG 'o~q IlDSB 5.~'i
/' J.'ttO vZ.O c,

1<..: ~ C> 3<..2 7..7.77 \0"74 \t•. S-'-4 b.GS' / 1.£.7.- 1.92 c,

1..:.3S'" >~7 L.7.~O IO<O<i \i,.<...:> S'~(,
,- I. os "2,.1..1 c,

IL:40 372- ""Ll.?(. IOtD(. L i<... ~\ ,/ 5,~'1 It'" / '.0') IV' 2."1..1-
~ c.

11..·. Lj S; ?,77 1..7.\3 I \0(".9 -I i<..CD'I ¥ S.'7-z. v' /' 0.99 ".; z.z.o d:.- c.

13:00 38t.. z7.80 10<0, / l<..~~ -t' ~.73 I / O.q~ .; "Z.z4 .( c.

Final

Pump Off I 3 :0'" ZCI.7..7

Comments

AkL WATEf? Pv/l.I;r€O olJ 8-7..-0'1 PIIM.oeD AT /2.3 Hz. ,

Note: bgs= below ground surface btc=belowtop of casing DTW=depth to water gpm=gallonsper minute
Clarity: VC=very cloudy CI=cloudy SC=slightlycloudy AC=almostclear C=clear CC=crystalclear

File: MW DevelopmentForm (07/03) HAHN AND ASSOCIATES, INC.
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6"=5.68 Uft4"=2.5Uft2"=0.64Uft314"=0.087 Uft

Well Number: MW-1-22

Date: '0 /.7S /01
Well Information Stick-up or Flush (circle one)

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

(ft bgs)

2" 22.00 24.80 11.00 13.80 11 - 21

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- ConvertTop Screen Intake Pumo Intake Factor Minimum Purge
(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Sample Containers ""'C

~

Number Type Preservative Analytical Parameters ~u:

2 1 LAmber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Page 1 of 1
Project Information

p.iQiect Name: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Information

Field Team: A('R/AJG
I t

Purge Method: Low Flow

Pump Intake Depth (ft btc): 'do
Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse,Alconox, Dilute Hexane, Rinse, DiluteNitric, Rinse, Spray

Isopropanol, Rinse, SprayDe-Ionized

Purge Water Disposition: AST

Field Conditions:

Comments: f'----q @ SD ~ '& ~
cL..c.P& ~ 3;::> sec,

e...c.t e-... \.+~ '3D <f.....fl c

. Low-Flow Well Sampling Field Log

I
j

/

Well Purge Data

Volume Purge Rate DTW Temp. Conductivity D.O. ORP Turbidity ClarityfC%rfTime Purged pH
(Liters) (Lpm) (ft btc) (lC) (uS/cm) (mg/L) (mV) (NTUs) Remarks

IJ: ID Iq,rni~;
<= Stabilization

Pumo On I . ~ - ±3% ±10% ±O.1 ±10mv ±10% Criteria

II: IS' jg,5] 1S".~3 ;)\.13, K.q~ ;). ·(PCP <10.91 <.( .oB r---c..
I,',IY> D.S" /~ll?~ \~.v'1 'do"a-d- Q'£J1 ~.S'q C;R~ S.~1 o.

-!-t :d-I ) JP.,.b7 I ~. 'iPo -a-~\ f) ,S'd d.S"P~ IO~.b &cDR C-
II :J.'{ r.s IH3.1S ie.f·~ d~'-{(., o.as g,~q II /,(", :':),~ 1 C
II " al ~ JR,'()S ILI.sl Idlt1Ad D'd' ;:). (,,\ 1\\L{,q 1.9')~ (.
\ I '.So -Z IJ9l .q,~ 1"'1. ;l d<.o()~ In ,IV) ;).(p II ~. (0 I se C,
h ',TI ~S" 1~.Gl i t.-t .33 I~I~D In,lL· .:J .lP\ I ,G ..s- I, ss c.
Il"5~ ~lS I~ ,lila H,s?> :;l~'1-:) In. \S Id'V\ (~, "1 \ I~"'; c.

II ',)0 Start SamplinQ /e~11

t,,'.,}, End Sarnolino 19,,'1t? Samole Number: 2708-()~ ()H;l.~_JV1"" I-d-d- -( 1<1
L ~ Final

Note: bgs=belowgroundsurface btc=below top of casing DTW=depth to water Lpm=Liters per minute
Clarity: VC=verycloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

File:2708-30 Low-Flow Sample Form
-~

(07/03) HAHN AND ASSOCIATES, INC.
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Sample Containers
('0
't:l
~

Number Type Preservative Analytical Parameters ~
u::

2 1 L Amber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Well Number: MW-2.-32

Date: ell~ 0'1
Well Information Stick-up or (FIU~ (cir~le one

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(ft bgs)(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2" 32.50 31.20 21.50 20.20 21.5 - 31.5

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- Convert
Top Screen Intake Pumo Intake Factor Minimum Purge

(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log

Page 1 of \

Project Information

Project Name: NW Natural- Gasco Facili!y__

HAl Project Number: 2708·30

Sampling Information

Field Team: MrL If'v\~b
. - , i

Purge Method: Low Flow

Pump Intake Depth (ft btc): ~ dl J,
Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse, Alconox, Dilute Hexane, Rinse,DiluteNitric,Rinse, Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: ~.A_l""1 O~Q, ()

I J
Comments:

3/4"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (ft btc) (oC) (uS/em) (mglL) (mY) (NTUs) Remarks

1;j'.Oe ~lnitiaJ <= Stabilization
Pump On • ,<;" ,,)/ - ±3% ±10% ±0.1 ±10mv ±10% Criteria

i~ ',Id- O·~ ';.<;,)"1 -lJ .£1 (I J-? '. 'i4 .r)~ tv,v\l7 '1 (.;$',~ ~~ I _____4L-o ~~ -

I~ ;/1 I JS'\.:il -s. (( (\ Jo~ '- S".O'1 ~Iv(\.? 'aQ1 ;J qq. LL
lId- "e'} d- -z'~ :z.r,1, --( -'l.rl'1 10 S - 1'0. ':'u (,,'1 " ~ ~r;:. 4 71. I c:..t-
llj',';\1 ~;, dl:i. \) i - q,('I Ci /01 .- i.J .-:ii c~ ,vt~ 9)70.D ~1,H CL_

.~L.I~
.

1J.:f,) ~ ·~(1,~ I Cl~ ·-~,t:>O L~, "" (p Qq/'E j (.c, p) A'C'I ' J
I

I~ :,"2.1 "'\ -s ;)0.;)..(,. -(.\ {t(1 OG '- ;(L~~~ L,0~/ Q1J.i,P; iD- ;·e.\ '\ d·

i'~ '.t.\~ $" ;:}G}ll '. (;1 ,elC) etc(> -1,v.:) i.. "'1 (v CJ Sf).S 9),c1"1 c'--
I;}:t{ 1 S ,,"';;'- .?~·'10 -,(1. cl ct £11 -lv.f)~ \,.;., ..... v q11.J-. q .o,~- c..
11·.~V S",1S' (e.~ ~;):" ·-4.£1G ql ._~ .qcl r.. \.{ t" q hJ l (P. fr.1I.) cfl .. ...:"

i:) '. s;). to :Jiv.'i7 -1.~q '11 "1,10 C" ,,\tv (oD1.3 t, 1:). C
(e\.~ ~~ c. "1,QG

~

Ci::) "'~ (,~, L.,,~ " '/'1 C,l -(~ .~(.; (,,·vf Iv 10;)'1,] L, q~
\ ,

I'd:~l· Start Sarnplinq

::)'.ou End Samplinq .:) 1. or Sample Number: 2708- h '" :~ P..jl~ - M...( ':4 - ~a- - (hOq
Final •

Note: bgs=belowgroundsurface btc=below top of casing DTW=depth to water Lpm=Liters per minute
Clarity:VC=verycloudy CI=cloudy SC=slightly cloudy AC=almostclear C=clear CC=crystal clear

File: 2708-30 Low-Flow SampleForm (07/03) HAHN AND ASSOCIATES, INC.
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6"=5.68 Uft4"=2.5Uft2"=0.64 Uft314"=0.087 Uft

Well Number: ~ W-2-61

Date: 9; i~Jo~
Well Information Stick-up o( FI~ (circle one)

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2" 61.50 61.20 50.00 49.70 50 - 60

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- ConvertTop Screen
Intake Pumo Intake Factor Minimum Purge

(ft btc)
(ft btc) (ft) (Uft) Volume (Liters)

stt

Sample Containers
",.

"e
Number Type Preservative Analytical Parameters ~u::

2 1 LAmber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Low-Flow Well Sampling Field Log

Page 1 of \

Project Information

Project Name: NW Natural- Gasco Facility___

HAl Project Number: 2708-30

Sampling Information

Field Team: M(L~' J'il~
Purge Method: Low Flow

Pump Intake Depth (ft btc): :::\ I I

Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse,Alconox, DiluteHexane, Rinse, Dilute Nitric,Rinse,Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: S"'V'Y"\" 9J~O

'~ .Comments, g--e s;* ~) fS I

. 3 ~- c L..crae...
20 <ec ~c.c. ......<,+.

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (ftbtc) (oC) (uS/em) (mg/L) (mV) (NTUs) Remarks

7:S1 dq~i~~,
<= Stabilization

Pumo On - ±3% ±10% ±0.1 ±10mv ±10% Criteria

~:O~ 2- :J.1?~8 IG <10 lnBg I.s-o ('7' 13 -G.1 Lf~"c ~C
0'·/0 ~ ~B, 1<1 i q.lq (pt:\, D.Y\d-- (". ,~ -1l.cJ .~/,q ~(

t) ~ IS' :i ;). R. ILl I( .1S.- 109 P, o.so t.. I~ -Jc).U ,4 '1 A.C-
P>~A> s: :J.P> .,4 I( .,1 &Gl O,~I (AI/S- -~.q

l

) C;).;}.6

ro '. ;)~. "

J8:~\ ~.()I (P'iG n.~ i &.1.,- -,3 I ct 3-~. , Ar
la~3u t? J.~"~ ,Q.1R /(")"1 o.;;\4 (t).d \ -Jd.d- Iq ,b AC-
17'.~1 9 ~H.~) a.o.} v\ ,ol o ,d,s' &,~:\.. ,;Q\~ 11~ ~C-.

91 :.~~) q .S' do- 5·.J.~ d:'J . (~ 10\ n.;J.o &,;)1,., -';17...Y\ I', Ac..
V"II.7.J:.\ Ie L ae,».d-~ do.tS 10J. D.I fo c. ~-:\ - A;) . \ 1,\.1 ~c:
B>(J.

" L
J £,.·~t do. 1'6 Iv l 0.16 6.).\- -~1. sJ, ,il, I <c

B~ '1S- I.~ <... d.~.~ -:l'") I~ -, /).~ ().f~ r: ~s- -dd:'- 'aid.. ~(

D··~(.. Start Sampling ;:).'9J .-li
Cf :01 End Sampling ~ca·.3S' Sample Number: 2708- 0 ~ J 9; J\ _ /'"~ "",:;t - '~ - au~

Final

I I I
Note: bgs= belowground surface btc=below top of casing DTW=depth to water Lpm=Liters perminute

Clarity: VC=very cloudy CI=cloudy SC=slighlly cloudy AC=almost clear C=clear CC=crystal clear

File: 2708-30 Low-Flow SampleForm (07/03) HAHN AND ASSOCIATES. INC.
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Date'

Well Number:
f-----";':-:-:-"'::;""::"f---I

Low-Flow Well Sampling Field Log

Page 1 of t
Project Information Well Information Stick-up or Flush (circle one) I

Project Name: NW Natural - Gasco Facility Well Drilled Well Depth Top of Screen Screen Interval
Diameter

HAl Project Number: 2708-30 (in) (ft bgs) (ft btc) (ft bgs) (ft btc)
(ft bgs)

Sampling Information 2" 26.00 28.90 15.00 17.90 15 - 25

Field Team: Met IM~Cz Purge Volume (Only applicable if pump intake is above top of screen)

Purge Method: Low Flow Pump Top Screen - Convert
Top Screen Intake Pumo Intake Factor Minimum Purge

Pump Intake Depth (ft btc): ;:l SI
(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Flow-Through Cell: Yes

Sampling Method: Bladder Pump 314"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Decontamination Method: Sample Containers ".."
~

Rinse, Alconox,Dilute Hexane, Rinse, DiluteNitric, Rinse, Spray
Number Type Preservative Analytical Parameters

l!
Isopropanol, Rinse, Spray De-Ionized e

Purqe Water Disposition: AST 2 1 LAmber None PAHs N

Field Conditions: 3 VOAs HCI BTEX N

Comments: f'"' '""r s0 @~ s f ~ 'j 1 500mL NaOH Total and Amenable CN N

HN03~~c.",,~+ 4i~ - "3,,) sel 1 250mL Total Metals N

~A-...c!4 e. ..h -..-.P - < o eC-1
'-J

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
Time Purged pH

(Liters) (Lpm) (ft btc) C'C) (uS/cm) (mg/L) (mV) (NTUs) Remarks

i D :~~ 1
Initial <= Stabilization

Pump On ~ ... ::.\ - ±3% ±10% ±0.1 ±10mv ±10% Criteria

-~

-II '.0£ :J'1.s1 11 ."1'"1 o ~ \ l /. va- .'.,11 1 .x -S". l~ c\ ec.(

-ILJQ-- O.·~ ':J ~ ,1,?J 11."'11 .'"?, ct '1 i n \ S-.61 1~·5 .,.~~ --f:../ ee-r:
II',I~ I 'J~, \> ,..., ,14 J..-Io\ o,col C:.0f? d·O i .L.:\ clt'0(

-\ r: Jo I I )':1':00 II .0--\ s~q () .13 ~iLD 0.1 z.., " 1 r )«<>

ll',~~ ,~ I.J Lo\ .0v I I" .lv \ "Z.1Q () vl(') ('",ct). -', ).I~ ( \e..~~,

.l I'. ').l, ':J. »s.» IV .'\1 "\11 O,S~ ,.'10 Y. --i I. qS C.LeM...

/I: 3.b :J, I ;;;S,()J lid .,s-q "\. Cj o .<:"() lP,O\ - S""' \ I \;1 ( leC/<,
\\'.'1..,"\ 1'':).5 ~"o~ 2..9)"1 ~) '-t \c1 ~,o9 -1,;>.1.0

I

iC,,11 I L't C/e~

II ~3(., :1 ,\~-- ~~.O~ 1(,,'6\ ~0ct D .~'+ ~,t \ .- j~.~ j • ("t6 C \ f',4 c:
I 1', ~'\ 1,~ :). ~.o6 \ I ... «~ \ S11 O·S1 L, '/ vi ·-1(2. ,ct \ t.' r • Iec-r

1

II :~~ Start Sarnpllnq d- ~~()0

I~ '·-'<0 End Samplinq ;)')-, "'1 Sample Number: 2708- () ~ D9.>:). \. ,All .1'Z-;;:tc.:.-f It>
Final

:'l,,"n
Note: bgs= belowgroundsurface btc=below top of casing DTW=depth to water Lpm=Liters perminute

Clarity:VC=verycloudy Cr=cloudy SC=slightly cloudy AC=almost clear C=c1ear CC=crystal clear

File: 2708-30 Low-FlowSample Form (07/03) HAHN AND ASSOCIATES, INC.
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6"=5.68lift4"=2.5 un2"=0.64lift3/4"=0.087 Uft

Well Number: MW-3-56

Date: 0/d-~ Jovt
~="

Well Information (Slick-Ui\ or Flush (circle one)

Well Drilled Well Depth ~ofScreen Screen IntervalDiameter
(ft bgs)(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2" 56.00 58.90 45.00 47.90 45 - 55

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- Convert
Top Screen Intake Pumo Intake Factor Minimum Purge

(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log

Page 1 of 1
Project Information

Project Name: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Information

Field Team: Ae'(L \ .J\-J~
\ I

Purge Method: Low Flow

Pump Intake Depth (ft btc): so
Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method: Sample Containers
r--
."
~

Rinse,A1conox, DiluteHexane, Rinse, DiluteNitric,Rinse,Spray
Number Type Preservative Analytical Parameters ~

Isopropanol, Rinse, Spray De-Ionized' u:

Purge Water Disposition: AST 3 1 L Amber None PAHs & SVOCs N

Field Conditions: .cL...... -'" '-I It?~ ,:, 3 VOAs HCI VOCs N, ,
I

Comments: eV' --r Se.k ~ SUqs: 1 500mL NaOH Total and Amenable CN N

I ~ ~e.C- ~~--':.;... 1 250mL HN03 Total Metals N

Is <;::"[ f J.. ~.rc. .f{
~

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
Time Purged pH

(Liters) (Lpm) (ft btc) ('C) (uS/em) (mg/L) (mV) (NTUs) Remarks

',) '.,s-O
Initial <= Stabilization

Pump On ~;:..,. 7_. - ±3% ±10% ±O.1 ±10mv ±10% Criteria

1.4 '..\~- I 'd'O, ")S"' L'.'1 ~ \ ;;) I~'D (p, d 1 -S"l.--=L~'1 C \
;.00 do. d-~'d~ 1S' ..~'1 ~;) 't\ O.'-iYJ L,'1l -lv. I I:lL r \
I ',.)~ -Z S- ~~,w I~. ala ~~5 0.)1 I", ~3 .- 3--{.1{) ~h"""" ( \,

~. ;:}.?>, '1) I vi (G~ s~'-'l n,)~ -ql~ -:<~..tlJ '.V~ v,.~i C-\
, ',oq ('" 5\' 1190.1J. 1-1,C10 ~~-I 0, \). l,. \~ -/,l(O.C1 ~.~- CJ
i I ~ II~ 1~8.S) I ~ .liS SS(;J n \-:1 C., . '-1:J. - id 'iS ,'-1 ~~,v\ ~(

\·IS ct \s: J 'is, \.:00 1V\,CJl ,,(,pO 0.10 1(" 'i..( -13'1, I .. III \('.7'5 J

II " I p) 10.'$ I~ 9>. S-(.., I"" I ct9> .<:"&;) 0.10 ~.Yl - ;'1Iv. \ .10,"\ <:'r
I', ':) \ I;:}.. .). 9;. \v<o l--{,e,~ ~l?S- D,/n 0 .....1Y - t~-, ':;;- I ( .c ~(

~--\ 11.S D-t.,s1 Iv/.ct<i ~(;.f(., 0,10 ICl.sD -i ~'1 (,..l " .0 s'L
I ~ ). ., \ .'\ I;). ?> ,'"" "' \"·f.~B s.- (,.'6 O,~ (P,s--I -I <i: '1 1'1. -1 S·c...

I ',.} 1 Start Samplinq d-~,'11

I'· '10 End Sampling ~ B.s-<o SamDle Number: 2708- 0'1001')..-\ _ /"\",,, ( - tv ~ 0 1\
Final

Note: bgs= belowgroundsurface btc=below top of casing DTW=depth to water Lpm=Liters per minute
Clarity:VC=verycloudy CI=cloudy SC=slightly cloudy AC=almoslclear C=c1ear CC=crystal clear

., File: 2708-30Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013639



Sample Containers
...
."e

Number Type Preservative Analytical Parameters ~u:

2 1 LAmber None PAHs N

3 VOAs HCr BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Well Number: MW-4-35

Date: B(d~/O'1

Well Information Stick-up or Flush (circle one)

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2" 35.00 37.80 24.00 26.80 24 - 34

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- Convert
Top Screen Intake Pumc Intake Factor Minimum Purge

(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log

Page 1 of J
Project Information

Project Name: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Information I'

Field Team: MfZ,/ ;jvJG,
Purge Method: Low Flow

Pump Intake Depth (ft btc): 7<0
1

Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse, Alconox,DiluteHexane, Rinse, DiluteNitric,Rinse, Spray

Isopropanol. Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: y c....~ _ ~ ( ~,_ o
I

Comments: (l--Jl Sd ~ S"D r~:

~~
\

rA.
I

Se..\.- -~

"3.e>
~

.&ec -e....t L..cA '"

314"=0.087 Uft 2"=0.64 Uft 4"=2.5Uft 6"=5.68Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP TUrbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (tl btc) ("C) (uS/em) (mg/L) (mV) (NTUs) Remarks

,1 ',0 '\
Initial <= Stabilization

Pump On 'd1. t>~ - ±30/0 ±100/0 ±0.1 ±10mv ±100/0 Criteria

,+', I:;:) f) J 1.9~ IIP,lD i il,l1 'i.os: \v,iDS - H S,:J ;::)..~ C.
). . I~ O.~ \ ~. lv<,., , lid 0.03 \".v~ -- J-1'1 , \

..)..: so \ ;JY:J.($ I (,1 1'\ II q I () 1£ \,p''O\ -ISO.~ '1,'1\\. C~

'):~~ m,l5\ ..)i),,.} 1 1\".1 ~ l::k>i) o .v{~ L,·1~- -/ '1~ ·S- ~Jv) C~

J.',) V d- dY> .-t:1 l'1,ct;}. \\q~ 0,)1 (P.lI11 H S-3, J d>\ I c
:J ',s.~ '"~ ;l~.SI 1'1.~l? \ I C1 ~ (), d-V L..~. I q -1~L,. \ ..J.A-q c
')'. -,A- ~i~- I.??). v\ 1....f.0;;>· ;'"')..)--<.. n. IS- Vt?;~ -}L>I),'1 I .'1 \ c..... .",\ ~J :"\~ ')..'?;. .~- 1'1. IS I").CI ~ n. \3 Lt, t,7, <. -ifd).I,.- d· '"'13
J ','1 ?:> S' ;J'?--,l I \'1 .. 1 S- IdlC, o . II ~8:/'-1 -I (.;", l, \.1 d- C-

d ""\0 Start Sarnplinq ~.1(

~'.IO End Samclina df).ct ., Sample Number: 2708- 0,"" 0'0d 3 - !"\.../ '1 - -3.:r - c') I~

I Final I I 1 I
Note: bgs=belowground surface btc=below top of casing DTW=depth to water lpm=Lilers per minute

Clarity:VC=very cloudy CI=cloudy SC=slighllycloudy AC=almost clear C=clear CC=crystal clear

File: 2708-30Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013640



"

-----------

Sample Containers
C'-

"e
Number Type Preservative Analytical Parameters ~u:

2 1 LAmber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Well Number: MW-4-101

- Date: 0/ J0ID~
( Stick-uP) or (circle' one) ,

,
Well Information Flush

~ofScre~n
..

Well Drilled Well Depth Screen IntervalDiameter
(ft bgs)(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2" 120.00 122.60 89.50 92.10 89.5 - 99.5

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- Convert
Top Screen Intake Pumo Intake Factor Minimum Purge

(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

.Low-How Well Sampling Field Log

Page 1 of ,

Project Information

Project Name: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Information

Field Team: Ael'L- JM~G
Puree Method: LJw Flow

9-1
l

Pump Intake Depth (ft btc):

Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse, Alconox, DiluteHexane, Rinse, DiluteNitric, Rinse, Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions:

Comments: f- '-f sur @;=t 0 fS I

I S-- se., cb~e.

\ $" <.e.' l?-I..~ V\. (~ I-

314"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
Time Purged (Lpm) (ft btc) (DC) (uS/em) (mg/L) pH (mV) (NTUs) Remarks(Liters)

C. ;O~
Initial <= Stabilization

Pump On ;), .'?>, - ±3% ±10% ±O.1 ±10mv ±10% Criteria

C-.:J-" It- ~l fJ'Ji n ,d-'"\ (.,CiJ .~ b L.~d -'i,s JOI~ C.u-
C ~ tS' ~ ';) 7,?£- '~ ~i C.~l '1 ~~.\~ '" ."'Ili) - 11.1 ,)- q.~( CI •

~20- '1.&"" :J1 .~ o I L..l , 1 f> t~L..·S I CL I.? ,~9) --II (.., q ·vt~ c.
~-W-as '1 ~~ o~ iL1.7\v (., ~q o·L,D G,,-j l~\ --It;, ,., i i. 0 r
q ;J~ Ch.\ I~..., (1 J I~ .11 (<7~~ o <;:::J) ( .. ,I-/'t --/K'1 io.l") C
~ l.·~i cr.~ 9t1. (hv \ Ll •~I f." ~~ o, &.-\1 Lt.v\q .-J&.CZ> J I ~ c
1:3v\

l

CiB·v ILl.§" (h1~q
-'

1.."L.jCj -/£',3 \ I d- c.\ r. o o :'1\
q',~l I ~,v ~l.qc, jl.{,l;(c L~SD () .d"3 i7.S0 -I('.J in.1':> C.
C\·,L.\D I i.-\ .: ;)~ v':}. 1'-\ .~o b'"t \? o ,do \ I.~ .~\q .-J").~ i I .s: c
q"'13 i I~ 0 t9~ ,04 J~ ~~ If)'·(1.t O. 'J-1) &50 -Jf;.,J I c. 1\.;1 c

I

ct "~'-f Start Sampling ,?~.zj1

q~S"S End Sampllnq ~7L 1'\ Sample Number: 2708- 0'109..)1 t., - !"'\w Y- It") \ - uY,
Final

Note: bgs=belowground surface btc=below top of casing DTW=depth to water Lpm=Liters per minute
Clarity: VC=very cloudy CI=cloudy SC=slightly cloudy AC=almost clear C=c1ear CC=crystal clear

(07/03) HAHN AND ASSOCIATES, INC.

//

SCOEPA00013641



. \

Sample Containers
e-...,
~

Number Type Preservative Analytical Parameters ~u::

3 1 LAmber None PAHs & SVOCs N

3 VOAs HCI VOCs N

1 500mL NaOH Total and Amenable CN N

1 250 mL HNOJ Total Metals N

Well Number: MW-4-57

Date: P:> /d'1l01
Well Information Stick-up or Flush (circletne) (

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2" 57.00 59.80 46.00 48.80 46 - 56

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen - ConvertTop Screen
Intake Pumo Intake Factor Minimum Purge

(ft btc)
(ft btc) (ft) (Uft) Volume (Liters)

.Low-Flow Well Sampling Field Log

Page 1 of \

Project Information

Project Name: NW Natural - Gasco Facility

HAl Proiect Number: 2708-30

Sampling lnformatlon

Field Team: AkJ«. I f\.\ '-JC
I

Purge Method: Low Flow

Pump Intake Depth (ft btc): ___<:;0
Flow-Through Cell: Yes

Sampling Method: Grundfos Pump

Decontamination Method:
Rinse. Alconox, Dilute Hexane. Rinse. DiluteNitric. Rinse. Spray

Isopropanol, Rinse. Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: ~.- \0..:'>

Comments: tJv tIci

314"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
Time Purged pH

(Liters) (Lpm) (fl btc) <"C) (uS/cm) (mg/L) (mV) (NTUs) Remarks

'3', to ~Jfiti~ <= Stabilization
PumoOn - ±3% ±10% ±0.1 ±10mv ±10% Criteria

S'.~ ~.~ A~.~ IS". S3 Id lt7S 0:,. l?,S'l) -)OD. ~ ~tA C

~'.~~ S,~ ~."\S JIP. 1\ IJl9l 0, \9 &,50 -101' \ 1.910 C.
~: ~.., 9 ~,~ lllA'dl 'd7~ o- \'1 i: \":; - 1/.;2 ,;) d-.J.\) ~

3:;)1 I;} ~i).w }(P.;>l I:;).'S" D.' \ t. ,~ - II L/.~ \.~9; C-
'::,: 5:l- I,., ~.vl II,. ~'1 I;:) 1'1 o .OC?) (0. <::.;) ~ IIlR. I 0.'11 c.
'3 '. "!>s- I p) Z.11.uO

I

l'dl\..? O.n(,., -1/7·B 0 ...., l CI (d.3~ I.... (J

"!:,: 3'l3 c?\. ~ ~D.b3 IL.. ,",\~ I~i)v f) .0, &.<::~ -1/1. J J .1), c

~ '.So.:».) Start Sarnolinq ~()'Id)

~'.·:n, End Samplina 'l..O.S; l Sample Number: 2708- 0"10~ J o-i - ~ ""'" '1 - s -, - I 1")/ <0
Final I

Note: bgs=belowgroundsurface btc=below top of casing DlW=depth to water Lpm=Liters perminute
Clarity: VC=verycloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

File:2708-30 LOW-Flow Sample Form (07/03) HAHN AND ASSOCIATES. INC.

SCOEPA00013642



\

Sample Containers
c-..,
i!!

Number Type Preservative Analytical Parameters ~u::

2 1 LAmber None PAHs N-

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Well Number: MW-5-32

-- Date: 01 i& Jo~
Well Information ~( Stick-~i~) or Flush (circle one) ,

Well Drilled Well Depth \ ~pofScreen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2" 32.00 34.70 21.00 23.70 21 - 31

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- ConvertTop Screen
Intake Pumo Intake Factor Minimum Purge

(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log

Page 1 of 1
Project Information

Project Name: NW Natural - Gasco Facility

HAl Proiect Number: 2708-30

Sampling Information J

Field Team: M.,Jc.; L...ARt:t.
Purge Method: 71 Low Flow

Pump Intake Depth (ft btc): .';)s
Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse, Alconox,Dilute Hexane, Rinse, DiluteNitric, Rinse, Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions:

Comments: H SLt €; z~oqs.;
~ 7.1 <.e,(./ r s-«:«.».

-:S,/' <, y ( ..~\+(:J _....,d_" ...... ·
"

314"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (ft btc) <"C) (uS/em) (mgfL) (mV) (NTUs) Remarks

1~"-1'\
Initial <= Stabilization

Pump On ~ , I .,~::- - ±3% ±10% ±0.1 ±10mv ±10% Criteria

I :JA . -,:~ .. (1.1 {j J -1 B -r(' (.f. ..( Ie ~77d. < ~~.-1 .~-.,..j
, ., '.."" ._~. f
I

':1 .~ ~ ,'(' -q.~G IS9t '3~C 10. '-\ Iv Q;SS- 17>·0 ~j iii. :s;~ --,. .!J
I

~ ;:n·~s -.tl .£,\1:\ C'1J» ,C\11.00 I uS" -3· ..t-;l 1o.'1b 'L'~ Q C-, . ,.)
il:oS' j.,

.~~.IS _lj .Cl(\ J~f(~ .-'1.11 (,J. '" 10 ICtI.?\ -, 9." t:; \ (1

~(?) S' d-d.;}q -q ."\<1 11,/1 _~.t·J9) ~ .lot Id q~l '3 W-. 1.~ ('

JI: Il t: &-,), I~ -9.C(ct ;10 - -:<'.Q'i (d.1/P 9 f.> ~ ~,~ C.

i I '.I d- Start Sampling 3d-·lQ
I I',?u End Samplinq ~;).\ '" Sample Number: 2708- o\.~ 09, I /.., '- N\ v.J S ~"'3a- -iX)f'j

Final
,

1
Note: bgs= belowground surface btc=below top of casing DTW=depth to water Lpm=Liters per minute

Clarity:VC=verycloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

Ac

File: 2708-30 Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.

,/~/

SCOEPA00013643



· . \

Sample Containers '"..,e
Number Type Preservative Analytical Parameters ~u::

3 1 L Amber None PAHs & SVOCs N

3 VOAs HCI VOCs N

1 500 mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Well Number: MW-5-100

Date: 9>1 d-'1./0v,
Well Information Stick-up or Flush (circle one)

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(ft bgs)(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2" 100.00 101.90 88.00 89.90 88 - 98

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- ConvertTop Screen
Intake Pumo Intake Factor Minimum Purge

(ft btc)
(ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log

Page 1 of \

Project Information

Project Name: NW Natural- Gasco Facility

HAl Project Number: 2708-30

Sampling Inforrvation ,
Field Team: k (t. /;Jtl.j G,
Purge Method: Low Flow

Pump Intake Depth (ft btc): C1 ~ I

Flow-Through Cell: Yes

Sampling Method: Grundfos Pump

Decontamination Method:
Rinse. Alconox,Dilute Hexane, Rinse. DiluteNitric, Rinse, Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: ~.", C".:>
Comments:

/os=Hc

314"=0.087 lift 2"=0.64 Uft 4"=2.5 lift 6"=5.68 Uft

Well Purge Data

Volume Purge Rate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (ft btc) <"C) (uS/em) (mglL) (mV) (NTUs) Remarks

~ ::>v .;l Initial <= Stabilization
Pump On \.66- - ±3% ±10% ±O.1 ±10mv ±10% Criteria

'd : ?t-~- ~.~ d-l.loD \"i .lAn 0i?'l> O·Sl (P"31 -tn» \ 1/1 Ae:.
d-- ~ ~0 C\ a/,s-8 I,.'U g.,1 Q.a\ ~,11 -I,) 1. 1 to J 'is- ('
;) :33 Id d\ ..$"~ ,,,.~1 <O-'~ O·IYJ l.o.~ -l~o S'. c,t.c c..
2:~(p L,.~ ;)..\ .~ 1\- vi g'7~ /) /1 (p 1 f -10 ~.~ ~'d3 ('

J~~q "4,S' &1.Sb ;s.~1 q,7'-1 D.I4 t.. ~d -ULl1 ».3D C

d":'~ Start Sampling ~\. s9)

d '.~ \ End Samolino ~I.~t Sample Number: 2708- D-1 O'TI~ ~ - I'J,w S"-/,").'\- r :> I~
Final

Note: bgs= belowgroundsurface btc=belowtop of casing DTW=depth to water Lpm=Liters perminute
Clarity:VC=verycloudy CI=cloudy SC=slightly cloudy AC=almostclear C=clear CC=crystal clear

ile: 2708-30 Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013644



Sample Containers
e-
"0
l!!

Number Type Preservative Analytical Parameters
~u:

2 1 L Amber None PAHs N
--_..'---

3 VOAs HCI BTEX N_.
1 500 mL NaOH Total & Amenable CN N

1 250 mL HN03 Total Metals N

Well Number: MW-5-175

Date: 8/9"" /0'1
Well Information Stick-up or Flush (circle one)

Well Drilled Well Depth Top of Screen
.-

Diameter Screen Interval (ft

(in) (ft bgs) (ft btc) (ft bgs) (ft btc) bgs)

2 175 177 163 165 163 - 173

Well Volume Calculation

Well Depth DTW Water
Convert One Well Three Well
Factor Volume Volumes(ft btc) (ft btc) Column (ft)
(gal/ft) (gal) (gal)

\11 Jd,oS" I,:~ 0<11 :J.eo.3d ,<1,

..Monitoring Well Sampling Field Log

Page 1 of_~

Project Information

Project Name: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Information

Field Team: kl2- IM~G
I I

Purge Method: Standard

Pump Intake Depth (ft btc):
,~\

Flow-Through Cell: Yes

Sampling Method: Grundfos Pump

Decontamination Method:
Rinse,Alconox, DiluteHexane, Rinse,Dilute Nitric, Rinse,Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: <Lt: "'- <.::.~_u

Comments: J~4 ~) ,.
..

3/4"=0.023 gallft 2"=0.17gallft 4"=0.66gallfl 6"=1.5gal/ft

Well Purge Data Total Volume to Purge (gal) =

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(gallons) (gpm) (ft btc) ("C) (uS/cm) (mg/L) (mV) (NTUs) Remarks

9 './0
Initial <= Stabilization

Pump On ,""."\ ',-,J_.:. ;~ - ±3% ±10% ±0.1 ±10mv ±100/0 Criteria

q"/D ;q.I.)~ i"'i.3S- ~(~ , i ) ~f'i I~" \.~ ·Jo-{i.,:i t. \p~ C
'\

---
q:2\) dl.~) i~.1~ .~~J o I\. L., ,V" -lro.S O,e\) c..
q',;;)'t \~ ~:>.qD Jw(.l\ ~O 0,0°) ~,~~ 1-1 "13 ..., '<, If'i Q
(j', sc ~, 1~3,1S l11D~ ~-i O,nl (...,S"~ "01, •.~ o c: .- (

~ ' • .,#

q','1D :;}'\ f)ttJ./i) l"'f,~d- ~q Io Ji l. cr- '/:J.c, l", 'r, b c..(A.';' j ,

~_' ('Q 1.0\0 J\'.\Db IS t(, .~d- 0, , \ ",'~~ - ''''',- .9~ :) -?... ,...., c-....,
1'~ Id-\". ,-,\;) I~.~ ~lJ.-

..
~.1l.G ":11;20;lo'.\>o b.J'\. 11/0- c..

li)~lf" '1{ ~{,' 5s- ;c .:(~p) s-hJ o. ')"')0' (P.S~ -J3':-~ J). ,J. c,

1&', :n S~ " L..I~::' 1c.'011 ~'1 0,0<1 (,,% -h~.~ I J :5 C.
10',"3-0 5?J ;;2S ,1S" J(". '1/ ~~ 0.01 Illl ,f.,~ . - '~'L'\ In,,')) c
10 """~ <.PS' d-~,11 1~,1q SBs D.oln &,1S; -I~--I-~ I,'" C
JI:oO ,V BS.-t<:t Iv,q~ ~'?)~ o.o» ~.~J. -13B., (",1'0 C
II :oJ Start SamplinQ ':)-'5",'11
II',~J End Samplinq a.,'-'.I\- SamDle Number: 2708- 0 "f o C()~ £of - ""~ 5; - " '" QI~

Final

. v , Note: bgs= belowgroundsurface btc=belowtop of casing DTW=depth to water gpm=gallons per minute

.~ Clarity:VC=verycloudy CI=cloudy SC=slightly cloudy AC=almostclear C=clear CC=crystal clear

. .. lie: 2708-30MW SampleForm ( 07/03)
. .-.\
.:: ~-:\

' :\

HAHN AND ASSOCIATES, INC.

SCOEPA00013645



, \

r .' Monitoring Well Sampling Field Log

Page 2 of 2

HAl Project Number: 2708-30

Well Number:A...J-~-/7\.

Date: =.ri.jd"'I Iv i1

\
\

----

WeI/ Purge Data (continued from Page 1) _..

Volume Purge Rate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(gallons) (gpm) (ft bte) ('C) (uS/em) (mg/L) (mV) (NTUs) Remarks

Stabilization Criteria => - ±3% ±10% ±O.1 ±10mv ±10%

II " IS'" I~ ::J~'d-I 11. /1 S"Bs () 01 Ic', (".3 -l'io.g v\.\~ o
,'1

,
~fo c, I .. ")-S »s.i» 11. '1 I o.vlo Co,vb -1-..(I,d- S.~

:a-

Start Sampling

\~I> End Sarnpllno d-"1.1 ~ Sample Number: 2708-
Final

',\'':''""""-------------------------------1
\";----------------------------------------1

\,,-----------------------------1
\

HAHN AND ASSOCIATES, INC.

\";-------------------------------------1

\~------------------J
\~~ae~ bte=below top of casing DTW=depth to water gpm=gallons per minute

\ C_do"", SC~,ligh'"cloudy AC~.,",,~ ct..' C"',,,, Cc=",,~1clear

/
//' (07/03)

~,,/

~""
",'

-c-

. ' .\

:~~'\~f//: :,' :r~·'·\
SCOEPA00013646



Sample Containers '"'0I!!
Number Type Preservative Analytical Parameters 1!u:

2 1 LAmber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Well Number: MW-8-29

Date: e/:J"S /oL-f
Well Information Stick-up or Flush (circle one)

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2" 29.00 31.60 18.00 20.60 18 - 28

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- ConvertTop Screen Intake Pumo Intake Factor Minimum Purge
(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

· Low-Flow Well Sampling Field Log

Page 1 of (

Project Information

Proiect Name: NW Natural - Gasca Facility

HAl Proiect Number: 2708-30

Sampling Information I

Field Team: M(l/A~G
J

{ow FlowPuroe Method:

Pump Intake Depth (ft btc): if3
Flow-Through Cell: Yes

Sampling Method: Grundfos Pump

Decontamination Method:
Rinse, Alconox, DiluteHexane, Rinse, DiluteNitric,Rinse,Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions:

Comments: 10'-\ H7
\

3/4"=0.087 Ufl 2"=0.64 UfI 4"=2.5 Ufl 6"=5.68 UfI

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (f1 btc) COC) (uS/em) (mg/L) (mV) (NTUs) Remarks

~ :~7
Inttial <= Stabilization

Pump On ;j f. C~ - ±3% ±10% ±0.1 ±10mv ±10% Criteria

"S " (,)0 3,s- ;T$,~v I s", LoCi C11\3 O,d~ ~.v\O -90,D i -, '1 C
~ :o~ (0 d-3.0.::3 11.11 II ;:>~ o :» ~.'1'1 -/03,J. ;;),S- ~
-g',ob loS .??>. \0 I"S7 II ~\o 0\1;) Cc.'-f ~ -ko. lo .» l c:..
3 '.oct 7 ';}.?:> sn ICh.dd- III L, 0,11 (P.'-1 {.,;, - q6.~ 10.-1G c..
3', \;}- 1.0$ ';>3'dd-- ~o. \3 lddd- (1, ) ~ CD ,'-1 ~ -10011 I o 1(.,1 c..

16 ', IS" <t .;13. '10 J-I. oS" 1'd3C1 n ,II h.~'"i -/10. &, 10."5<6 C
s: I~ \-; 2'-1,d"O Jq, ,S"Y> Id~3 (), /0 ~.,S-). -/1)4.7 1.~7 C
3'a d 11 d'\S"\ Il,()~ I) ':IS"" l1,a~ (P,S-.:4- -1''1·~ 1o- S-3 C.
~~d-S' Q~ d'1' S" i~n~ /3.0\ n. II [,.~ -uc.; q .\,".3 ('

.....

"3> :dS' Start Sampling ;;). '" .~~
~".

~ ...... i) End Sampling J.S.'6~- Sample Number: 2708-Uli\O~,;:)(-,.4""v~ )~-D2?-
Final I

Note: bgs= belowgroundsurface btc=below top of casing DTW=depth to water Lpm=Liters per minute
Clarity: VC=verycloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

File:2708-30Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013647



Sample Containers e-..,
e

Number Type Preservative Analytical Parameters
2
ii:

2 1 LAmber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable eN N

1 250mL HNO, Total Metals N

Well Number: MW-8-56

Date: 9/J,lo1
Well Information Stick-up or Flush (circle one)

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2" 56.00 58.60 45.00 47.60 45- 55

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- ConvertTop Screen
Intake Pumo Intake Factor Minimum Purge

(ft btc)
(ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log

Page 1 of ,

Project Information

~~ject Name: NW Natural - Gasco Facility

HAl Proiect Number: 2708·30

Samplin~ Information

Field Team: Af (Z. - ;J\ vJr:
Puree Method: Low Flow

Pump Intake Depth (ft btc): ~D'
Flow-Through Cell: Yes

Sampling Method: Grundfos Pump

Decontamination Method:
Rinse, Alconox, Dilute Hexane, Rinse, DiluteNitric,Rinse, Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions:

Comments: Idq H..,.

3/4"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (ft btc) ('C) (uS/em) (mg/L) (mV) (NTUs) Remarks

:J '.I 7 ~~itia;..., <= Stabilization
Pumo On - ±3% ±10% ±D.1 ±10mv ±10% Criteria

J',~ ~.S" s-:» , v.OIv I-:fVd D,S\;! /':;',10 -ISCI."? L·3.7 c,}
J ~ ;1,,\ S 67. '3.r n.~~ 1)",\,,) j, ;;20 1.;, ., , - B-;) ~ 1v,7 (2.1
.J', ~(, i.:? 3g ,0 \ 1'b.O'1 1J.~' o IS ~,/;). -J"1~ ;J.. ~S.U <;c
d', d-«) 'D 3Q. ';R Iq).~)'6 I,;) II.? 0,13 l.f,7~ - IS1.'1 )3,~ Ac
.):Sd G\ ..r ' ;2/f ..lS tB. '03 IdOl o II (.n 1;;). -/~'1, 7 \'1,S Ac
~:1~ 10 34.1e, 1?7, .1'1 ,~o~ a.lv lt7,1d -15~, 'i 1P> .o Ac
c9:~~ II ~~ .f)~ I B.ct 0) I ~ q f O. Jv ~''''J -1'11. () I ~.1 Ae,

~
......

a'·~0 Start Sarnpllno 6'1.0fJ
J·.11 End Sampling ~~,1~ Sample Number: 2708· Dvf 0'0 xs: - tAvJ-~ -S"lc - D ::::;>1

Final I
,

Note: bgs=belowgroundsurface btc=below top of casing DTW=depth to water Lpm=Liters per minute
Clarity:VC=verycloudy CI=c1oudy SC=slightiy cloudy AC=almostclear C=c1ear CC=crystal clear

File:2708-30 Low-FlowSample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013648



Sample Containers """C
~

Number Type Preservative Analytical Parameters ~
u::

2 1 L Amber None PAHs N

3 VOAs HCI BTEX N

1 500 mL NaOH Total and Amenable CN N-

1 250mL HN03 Total Metals N

Well Number: MW-9-29

_Date: cal{~)oY
Well Information Stick-up or\Flush) (circie one)

Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(ft bgs)(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2" 29.00 28.70 18.00 17.70 18 - 28

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- Convert
Top Screen Intake Pumo Intake Factor Minimum Purge

(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log

Page 1 of V'

Project Information

Project Name: NW Natural -=-~asco Facil!!'i__

HAl Project Number: 2708-30

Sampling Information

Field Team: Ar(L kA..JG
Purge Method: Low Flow

Pump Intake Depth (ft btc):

Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse, Alconox, DiluteHexane. Rinse. DiluteNitric,Rinse. Spray

Isopropanol, Rinse, SprayDe-Ionized

Purge Water Disposition: AST

Field Conditions:

Comments:

----_.

3/4"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

--
Well Purge Data

Volume Purge Rate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged (Lpm) (ftbtc) (oC) (uS/em) (mglL) pH (mV) (NTUs) Remarks(Liters)

fA '.1.\ !~i:~~
<= Stabilization

Pumo On - ±3% ±10% ±O.1 ±10mv ±10% Criteria

tJ~JV I.~ -L1 \c(// Ifo.viD 1,(0 I. s: ~ G.{,;:l~ ljJ.~ Co!i: (--"'\.~ \1(.

J)~d.s J.5 1'-1. 0q If.,·uct I S" l.a 1.0<0 ~..~-o 71i. L.-~ C'I« ("""::;' YC__
1:1: :&]. 3·1S ,$", (J- /f.-, ./3 ; S'1 J)~ ~\'11 ~'1. ?- JSl r. \
-1-3-'.~< < I.~ I:;}- /f,J , cc, /5 v\ Q,Cj'1 (.". "I !.j '(1 .o q(P.~

r-C \ -
Q"~D i: J5~ Ilo·lS- IS-v{ t: .Yx, L"Y~ 2.'7~ .7\ ll,q ~L--I ~ ••-....

l2'..( s: 1 ---- I <J-tL I~ .eel 15"'1 I,~ &"~k ~g.-i.-:: -( 'i ,~- . ~c

{" .- D ! ~'/5- IS,l\l> I s:'Z (I, (.:JO (.-.3\ ~~~) . I t.f" ~. ~c..d~ . .>.

i~_:6Y q. l~, 11 IC.~D j~~ ().l \ ~.D~ .~ 1 . J ~0~ ~C

jtJ c 1\.'01 I.'~ 3> O.lvO (,:- ..) \ \~,q 3,~, l ~(!'212 I~.v \
._~.---!-

- -.o« /I is".J.9 lit;, Q) i.~.\ O.s\ i..» 1 <"1. \ ri-Cj,).. SC-
I : JtJ 1"'). JS.IS is.'iv 1<;<, D. VI s v.11 l..(., ,,- .:J1.~ 'SL __
: : i.~ \"'2, Ie ,""'7 r~. ':;.,').. i \~ f) .-;~-""j ~I~.l '~,~ .;< t').~ SC-.,-.1 C-...) . -'- ,

Start Sampling
----...

End Samplinq Q}-' "'I/Y." Sample Number: 2708-

I ~n~'II)

Note: bgs=belowground surface btc=below top of casing DTW=depth to water Lpm=Liters perminute
Clarity:VC=verycloudy CI=cloudy SC=slighlly cloudy AC=almost clear C=c1ear CC=crystal clear

File: 2708-30Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES. INC.

SCOEPA00013649



Low-Flow Well Sampling Field Log

Page'2 of 2

HAl Project Number: 2708-30

Well Number: ivt '-J -'1 _?-Ci
Date: ?2 ., i.? /0-1

Well Purge Data (continued from Page 1)

Time I ~~I~~~ Purge Rate I DTW
(liters) (Lpm) (ft btc)

Temp.

("C)

Conductivity
(uS/cm)

DO.
(mg/L)

pH
ORP
(mV) I

Turbidity
(NTUs)

Clarity/Color/
Remarks

Ac

I:. r
I ~ .............

.'--1 (

AC

c..
(\

:..

sc
'~C

\C

,-... ~

r:

Ac

AC
AC

.AC

I -: ':1
!. ,

10.,\+

J I ,?>

: I ,1

I r , p.~

! (I), r,)

i :.-\, L·

I?:. C

±10%±10mv

'~L,/ ,po
3'-'\. \-

±0.1

r- C. '" - _ .....
'.. : v ~'" .c:

(c 0 \ f ~te-..~

(~" I:) "\ "\S" l l
.S-, '1 L; /,l,; \ L\

l7 / I :?, '-\-, \

. -
\t-t ••..;<:~-

±10%

c.z \
,:; ,"\1..7

" .
C'l

-c cs: t... tl <. .: 0

-. ...,
-i.,j.'..,1 I

±3%

,-:.)
I.: !

! ,- i J, ...... '. ~'"1

i ::; '-I

i:~ -:

1-:5 .bJ
I <- C.,)

:~, (..<

/0 ,))

;:~, 1 1

- , \' \ <-,II
I ' '-.. '

· <,.- -.';
· \,) \ ' i

I . \~,· /.:, -

i

i-; (.1('
"'." 1

I("D).

.,- '~
, ,'j , I

I
~- I ~

" ,

I .--'l
I ')1.1"
\

i : Il

is L.!I

i~' -;;/1
I~. L1D

Stabilization Criteria =>

""'" cr: (-ct..) , \

-:l.' '"'--U .. j

Z I ,"-., I"
"': i -.-

'.",,\\V "-J

I ~ ,jc it-\ .~

\:.;)5" Ie)

J :GLi :J.'-\

1',30 Ii.)..

I ' ~C

; 1'7 <.:
I I ~~

I ~~ 0

.~ '. J .,
\, I~"",,,

-. .,-.-
,--:-. .0 ....~

"', u c...". \.

'1''7.-
:x . :.J.~

J. ID

---d-:....:..1-S--f-=--- -l- - - f--'--""--'----'-.-f-''--'''---'-----+-'- - -t---=----=-t--''=--------'-t-=---:.--'--'--j--,-----l...!----'-'''-1r-- --'-+-'''"''----

.~ ',;1CI

''1 J" I..) • i...;' Start Sampling

-z, '.30 End Sampling Sample Number: 2708- iI' '-1 V?> i ').- 'r'.\..,.J. C\ - .':f (~ - vU\

I I
Comments

------..·-----------------------------------1

-,-------------_._-------------------------------

Note: bgs= below ground surface btc=below top of casing DTW=depth to water Lpm=Liters per minute

Clarity: VC=very cloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

File: 2708-30 Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES. INC.

SCOEPA00013650



6"=5.68 Ufl4"=2.5 Ufl2"=0.64 Ufl314"=0.087 Ufl

Well Number: MW-10-61

~ Date: 9>/ n ID"t
Well Information ( Stick-Cp Jor Flush (circle one)

Well Drilled Well Depth \ ~ofScreen Screen IntervalDiameter
(ft bgs)(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2" 61.00 63.80 50.00 52.80 50 - 60

Purge Volume (Only applicable jf pump intake is above top of screen)

Pump Top Screen- Convert
Top Screen

Intake Pumo Intake Factor Minimum Purge
(ft btc)

(ft btc) (ft) (Uft) Volume (Liters)

Sample Containers """~
Number Type Preservative Analytical Parameters ~u::

2 1 L Amber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Project Information

Project Name: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Information I

Field Team: .Met- I ;Vl vJ(;

Purge Method: L!: Flow

Pump Intake Depth (ft btc): S"~.

Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse, Alconox, DiluteHexane, Rinse, DiluteNitric, Rinse, Spray

Isopropanol, Rinse, SprayDe-Ionized

Purge Water Disposition: AST

Field Conditions: S""'"",,",...,...-t 5s-v

Comments: f;~'-*@. $.llfS;
. ~..<e.- ~e_,
~ ~('. c, ex.L...~_. ~ \--

.
. Low-Flow Well Sampling Field Log

Page 1of~

Well Purge Data

Volume Purge Rate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (fl btc) ('C) (uS/cm) (mg/L) (mV) (NTUs) Remarks

I ".10 .~ \~il:s-
<= Stabilization

Pump On - ±3% ±10% ±0.1 ±10mv ±10% Criteria

I' '·3s- i .1) .CjC) I., .t/'1 t.-f{1G L-t •(J.~ l~ .1..:9 ~1 , :;2.f)A ,Sc
J/ ~ -lc .~ ;1)., d- ~(;. 55 ~d1 I ~~ (v.S5 ~S.:l- B-3. I ~C--

, t : t1S' 3.5'" ~"1. 5i..o j\"t.]J S';}.S" D.:\D (,; .~3 ~~.ct L\.d- Ac
I r',S"o 4.S" ;13 lSI ~11:) ~:lq O..;:t1 v,S3 ,;l3 .~ n, I AL
tI', S~ S-:S- J3,L,1 I L..'3S S:Jo 01 \ ~ ~ s-l. ;t;l.~ r~, (0 Ac
iI:S(, lo. -: d-J.5~ I(".do-\ S'1.i) o .IQ.., &.~~ 'd~.J -J {) GI A,-
;1 :~q -, IJ ). \ofl do, \'1 S'7..D O·I~ CL? S< .;L.:l , I ID,C;) (1

(;) ',OJ ~ J1.vl 1L1~ ~"Z~ 0.\1 (.,. s3.. do 1.0, IJ,"1 o
I d"a) --- as. co') i~,~3 ~:Z2 vS~ :l \.9 , II~ c.?>i.~ 09\;

JJ ~ 0'0 C\s 0-3.1 i) JL1 .?-J 6~\'::). oiljl V/~e; ;;l I.:;) q,yio ('
I d'.11 '0 'l'1. ,0 I Iv d'l 5 3 3 o,oS lo I~S dl..l 10. Cli).. ("--
t J'.L' Start Sampling 'rl-1.10
; do- "\;) End Samplinq Sample Number: 2708- avt O~\ ~ - ""~ /0 -c-! -o( 67"'
•

IrO~nal,01

Note: bgs=belowground surface btc=below top of casing DTW=depth to water Lpm=Liters perminute

~
Clarity: VC=very cloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

File:2708-30 Low-Flow Sample Form (07/03)
\ ......

...~

':';-\
.. ~.

HAHN AND ASSOCIATES, INC.

SCOEPA00013651



6"=5.68 Uft4"=2.5 Uft2"=0.64lift314"=0.087 lift

Well Number: M1i'lk-12-36

Date: ela~/o'1
Well Information Stick-up or Flush (circle ~ne) ,

Well Drilled Well Depth . Top of Screen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2" 36.00 38.80 25.00 27,80 25 - 35

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- ConvertTop Screen
Intake Pumo Intake Factor Minimum Purge

(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log
\Paqe 1 of

Project Information

~ectName: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Inforroation /

Field Team: M(l...!A~G. I
Puree Method: Low Flow

Pump Intake Depth (ft btc): ~:J.~'
Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method: Sample Containers ".
"

Rinse, Alconox,Dilute Hexane, Rinse, DiluteNitric, Rinse, Spray
~

Number Type Preservative Analytical Parameters
!!

Isopropanol, Rinse,Spray De-Ionized e

Purge Water Disposition: AST 2 1 L Amber None PAHs N

Field Conditions: 0"e.c-Cc., +- (A~O 3 VOAs HCI BTEX N,
Comments: ~ seA @. 5()f~ 1 500mL NaOH Total and Amenable CN N

HN03e,£.~c...... <t @ 3;) &e..c. 1 250mL Total Metals N

c)---e.('A e. @ ~O «e:,.,...

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (ft btc) ('C) (uS/cm) (mglL) (mV) (NTUs) Remarks

B',3d lfo.lq~
<= Stabilization

Pump On - ±3% ±10% ±O.1 ±10mv ±10% Criteria

5'·~S" )< Il.\'3 I.<",q ~ ~ t.fl i: ,f)~ &,4'-l -II). D ~.r\ C.
~ :~9, I 11.(.,/ J~ .11 S3d I ,e, 1 Co·w -11'"l,~ ~.~1 C
B:t.i l I .1S" t l.(a, 14.;;;>.'1 Sl:l O.IS' ~/ld -/1'..., '1. 'd.ct I C
«J "'1&1 ~.& 11.lN~ I '1 .ll Ss-9J o.~s G·~"l -111.4 /.5'\. C-
'l3 ~"il ~.S" 1f3 .<1.3 13.0b '1QI () •\of "\ b.s-PJ -, /&1 .1 I. s-l Q..

B', S" ~.S" 17.'10 1~.v)3 vi {o:10 o·~3 t,.~s- -II ~.~ L-~~ C
B:s-3 C.S" (l.Bl /1 <010 '1'11 O,d~ &.sL.{ -"d-,~ n.'tl C
~ '.~{., l.C' /1.19- 1"1.«01 1-f1~ o.\~ (o·s3 -III If I i t c.
~ (p.S" 17. fOl 13,t3'd ~,~S n,11 &.s4 -I/..J.S j ,I) (.;. C
q"Ud- 1.S /1 \1«1 15,£l~ ~dv O.tS" ~·S~ -1\) I (p I.~o C.

q' I.e)do- Start Samplinq ( 7.1G
'f 1,~' End Samplinq /'1,0: ~ Sample Number: 2708- OVIo9l~ ~ - ~"'" l ~ -~i._-() I-h

I Final 1 I I I
Note: bgs=belowgroundsurface btc=below top of casing DTW=depth to water Lpm=Liters per minute

Clarity:VC=very cloudy CI=c1oudy SC=slightly cloudy AC=almostclear C=clear CC=crystal clear

File:2708-30 Low-FlowSample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013652



Sample Containers """~
Number Type Preservative Analytical Parameters ~u:

2 1 LAmber None PAHs N

.3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HNO, Total Metals N

Well Number: MW-13-30

Date: 9,/as!C)""
Well Information Stick-up or Flush (circle one)

- _.-
Well Drilled Well Depth Top of Screen Screen IntervalDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2" 30.00 29.60 19.00 18.60 19 - 29

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- ConvertTop Screen Intake Puma Intake Factor Minimum Purge
(ftbtc) (ft btc) (ft) (Uft) Volume (Liters)

.Low-Flow Well Sampling Field Log

Page 1 of 1
Project Information -
Project Name: NW Natural - Gasco Facility

HAl Proiect Number: 2708-30

Sampling Information

Field Team: MrL I tJ\~C~
I

Purge Method: Low Flow

Pump Intake Depth (ft btc): ;:;}.n'
.'

Flow-Through Cell: Yes

Sampling Method: Bladder Pump
'.

Decontamination Method:
.'

Rinse. Alconox, DiluteHexane, Rinse, DiluteNitric. Rinse, Spray
Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: ()Vif('c..\ t (C..: V"\ L",'

Comments: t""'" r 5.e+ e.. SPr~:

~~ ~ ....~\- :6D Sf!.-<-
r-,l - ..e ~ ~v se c,

3/4"=0.087 Uft 2"=0.64Uft 4"=2.5 Uft 6"=5.68Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (ft btc) !"C) (uS/em) (mg/L) (mV) (NTUs) Remarks

q .. ..{ q Initial <= Stabilization
Pump On /1;.. i~1 - ±3% ±10% ±O.1 ±10mv ±10% Criteria

j:Sl } 177141 \1. ~o ~,ql d.?..., ~.so -II$", d v,1s- c
10 :<J0 O ..,S- /9,.(0\ 11 .. D 1 ~"i~ I.Ot to, --{ '" -1\1.~ "i. '10 C-
/o '.D~ , •;;).s,- /0. q0 I (p. 1 I to loCO 0, a./l !.?",H -/;)fo.~ ~ ,c's Q

IO',w J I'O.vl /(0,11 ld11 D,~ lt7....,~ -/30. \ Jo'f,C1 D C
IO·.cP\ ;;>,1., I 'D. It;~ ;t,.tpc..., ~lS 0·,;) I ~.vfs -I 'J.;;),( po ~~ c.
lv', 1d ~,S ~ IS 19;;} 1t.,.Ss b1& O,,~ (g,"fJ -13s"~ (.,'s( r
Jo :tS t.o\ JV'),lPl /(.,.~~ '~1;+ O./to (",.43 - 111.~ .\.0"1 L;
I" '.19> -t.is /13.11 1/(p,S3 '-7'"7;:) b.\"l ~·~3 -I~ .' .s", .c:.: . rt

IO',d\" ~ /l;.vs- 1l.?"191 14"'~ 0·\3- {d •...f ~ - I"i I. '" S.11 >Q...':..
..

)D:~I Start Sampllnq I 6. (os
i i. ··...U End Sarnnlinq i(;.l.o I Sample Number: 2708- t,,>L#i)9>~~-,Nf1..J I 3. - ~O- I )/P,

Final

Note: bgs= belowground surface btc=below top of casing DTW=depth to water Lpm=Liters perminute
Clarity:VC=verycloudy CI=cloudy SC=slighlly cloudy AC=almost clear C=clear CC=crystal clear

File:2708-30Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013653



HAl Project Number: 2708-30

Project Information

'p~ect Name: NW Natural - Gasco Facility

Sampling Information /

Well Number: MW-13-61

~te: 01J,~/o~
Stick-up of Flush) (circfe one)

.
Well Information

Well Drilled Well Depth TopofS~ Screen IntervalDiameter
(ft bgs)(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2" 61.00 60.60 50.00 49.60 50 -60

Purge Volume (Only applicable if pump intake is above top of screen)

Pump Top Screen- Convert
Top Screen

Intake Pumo Intake Factor Minimum Purge
(ft btc) (ft btc) (ft) (Uft) Volume (Liters)5/ '

tow FIO~

,
Low-Flow Well Sampling Field Log

Page 1 of \

Field Team: M (L / J'1 t-l c:.
Purge Method:

Pump Intake Depth (ft btc):

Flow-Through Cell: Yes

Sampling Method: Bladder Pump 314"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Decontamination Method:
Rinse,Alconox, Dilute Hexane, Rinse, DiluteNitric, Rinse,Spray

Isopropanol, Rinse,Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: S- .,..."" ..... 1 e~~
Comments: ~""rrr 'Se.\' ~ ~ qOS;

~o seC c.sra~

Sample Containers
e-
'0
e!

Number Type Preservative Analytical Parameters ~u:

2 1 L Amber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

i

Well Purge Data

Volume Purge Rate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
Time Purged pH

(Liters) (lpm) (ftbtc) ("C) (uS/cm) (mg/l) (mV) (NTUs) Remarks

q'.'1~ Q~i~li~
<= Stabilization

Pump On - ±3% ±10% ±01 ±10mv ±10% Criteria,
\I.v\'1 lo\ ~ ;;1.19 ':J.~ 31.C\" (J c: '1~ l ;;ll\.o1 (,.;;l~

C1'~ a ~q.~ 1l.P .tO~ ~ \ '6 o .eli') &.d-3 -r lo, :l ;)lo .'6 Ac'1 ,

R:~ ~ ~Cj.~\ 11..; .,t..\ lR Pt.J 0.'11,., ~.1. ?-:l- -I'~. i IB.~ AC.,
/0'.00 ~ 1.o.~.31 Ito 1D In 11 o .;)..'3 ~ .:l'i -I '1.~ \''1.~ AL

J.Q .n ':\ 5 J.'i.11 (\t1.1.J- L. \17) 0.;);). V .::l"'l -I$'· \ 14.1L Ac
jn:o(., ( A ;;l'i,~\ /t/.1S (J,IY 0./&.1 &.~s -'~.3 ,~L "\ Ac
Ito. ~d\ ~ d-G,~ Jl;.(PY\ (" 11 0, \~ V ,.;l~ -I S.D \"1 .., Ac- _.

10 q;). 9J 0'1.~1 , v.l0 Lol ~ ()tlJf; 0?J, .-liA tl i- j. e..
v

'0: I~ Start Sampling 'd-Cj,~\

10 ','30 End Sampling dq,~ Sample Number: 2708- 0'1 OY> I \ - ;v\ vl \:-\ ~Co? \ .... D03 J

Final

,
Note: bgs= belowgroundsurface\ btc=belowtop of casing DTW=depth to water Lpm=Liters per minute

\ CO"", Ve-..,.~ <'00" C'~do"'" SC=slightly cloudy AC=almostclear C=clear CC=crystal clear

Ie: 2708-30low-Flow SampleForm (07/03) HAHN AND ASSOCIN

~ ..-~.._"

:,.~:;::::::~..;,..~
':,1

SCOEPA00013654



...

6"=1.5gal/t!4"=0.66gal/fl2"=0.17 gal/t!3/4"=0.023 galft!

Well Number: MW-14-110

Date: 'B/::J.... }o~
Well Information Stick-up or Flush (circle one)

Well Drilled Well Depth Top of Screen Screen Interval (ftDiameter
(in) (ft bgs) (ft btc) (ft bgs) (ft btc) bgs)

2 110 112.1 98 100.1 98 - 108

Well Volume Calculation

Well Depth DTW Water
Convert One Well Three Well
Factor Volume Volumes

(ft btc) (ft btc) Column (ft) (gal/ft) (gal) (gal)

i/D !J(,,~ B3.<oS"" D,/1 , L/.J'd- >\0 LiJ ..s-

Sample Containers
c-
"C

II!

Number Type Preservative Analytical Parameters
~
i:i:

2 1 L Amber None PAHs N

3 VOAs HCI BTEX N

1 SOD mL NaOH Total &Amenable CN N

1 250 mL HN03
Total Metals N

Project Information

froject Name: NW Natural - Gasco Facilitv

HAl Project Number: 2708-30

Sampling Information

Field Team: MtlJ M.,,/G
I

Purge Method: Standard

Pump Intake Depth (ft btc): 100'

Flow-Through Cell: Yes

Sampling Method: Grundfos Pump

Decontamination Method:
Rinse, Alconox,DiluteHexane, Rinse, Dilute Nitric,Rinse, Spray

Isopropanol, Rinse, Spray De-Ionized
1--

Puree Water Disposition: AST

Field Conditions: ~,~ G:.')'v

Comments: '«"""''Z l,..L
1-

- Monitoring Well Sampling Field Log

Page 1 of \

Well Purge Data Total Volume to Purge (gal) =

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
Time Purged pH

(gallons) (gpm) (ft btc) (oC) (uS/em) (mglL) (mV) (NTUs) Remarks

Initial <= Stabilization
Pumo On - ±3% ±10% ±O.1 ±10mv ±10% Criteria

i.:l : 6U ;;).(..,.~'\ 1-
\~ ..$$' -, ..1Q.ltl J.:1j~ I (.i£L {),d',} {p.s1L ~11.~- () 3'1 c,
! I, ')0 \ \ ~GLq~ L< .oS-

l

(P.vo -~~. t.o h,ICi CIIA~\ n 10

I', Iv \t\
,

... e1.~ --£'0 I \~ 1< .v1 _IS1d- l?nl (A,(r-d n.D c.,
I',AV ~V '3>0.3\ 1~,)O '.(""'1 ~ O.v~ It'. t-s -'1;) .,;) o .)."1 C,

'1:),< .""' -Cf, \ 0.;)\ LI ~ Zu 30,--i1 I, .d1 \ S"1 '1 n.O.;l (,. t,s

I . ~ ~.11. () Start Sarnplinq

I : ~b End Samolina "60 :3<; Sample Number: 2708- 0'1 D~ (;) '1 - 1'-1'-'\1 l'i ) 1() O/~
Final

Nole: bgs= belowgroundsurface btc=below top of casing DTW=depth to water gpm=gallons per minute
Clarity: VC=verycloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

\
File:2708-30MW Sample Form ( 07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013655



40 - 50

Screen Interval
(ft bgs)

6"=5.68 Uft

Minimum Purge
Volume (Liters)

39.70

Convert
Factor
(Uft)

4"=2.5Uft

Well Number: MW-15-50

Date: COldS} otlJ

Top of Screen

40.00

(ft bgs) (ft btc)

Stick-up or Flush (circle one)

(ft)

2"=0.64Uft

Top Screen
Pumo Intake

49.7050.00

Drilled Well Depth

Pump
Intake
(ft btc)

(ft bgs) (ft btc)

3/4"=0.087 Uft

2"

Well
Diameter ~-----r-----+---':"-~--

(in)

Top Screen
(ft btc)

Well Information

Purge Volume (Only applicable if pump intake is above top of screen)

Sample Containers "."Ce
Number Type Preservative Analytical Parameters ~u:

2 1 L Amber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Low-Flow Well Sampling Field Log

\Page 1 of

Project Information

Project Name: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Information

Field Team: Mfl);JI..JG,
~geMethod: Low Flow

Pump Intake Depth (ft btc): l-t :J
I

Flow-Through Cell: Yes

Sampling Method: Grundfos Pump

Decontamination Method:
Rinse, Alconox, DiluteHexane, Rinse, DiluteNitric. Rinse. Spray

Isopropanol. Rinse. Spray De-Ionized

Puree Water Disposition: AST

Field Conditions:

Comments: j () S ~I--

Well Purge Data

Volume Purge Rate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
Time Purged pH

(Liters) (Lpm) (ft btc) tC) (uS/em) (mg/L) (mV) (NTUs) Remarks

J : I V
~"?Initial <= Stabilization

Pumo On .::)r- - ±3% ±10% ±O.1 ±10mv ±10% Criteria

I " (S ~.s- d#.~1 :Jd.,9 1~1'/)7 f),act c.c / -"<70, -1 ;"·03 C.
I ~ ICJ ~.S- &-1.1.-\\ ;}.5. S"S" 1~31 D.:> S" 0.S"d -Jfpl.o d.11 C.
l \ I Cj f(J.6 (1)05 ;):1. ~1 J I • I J r..is (""S£o -11~. ;;z. '<.9>., c.
I ~ if;). II ;>5.'-1:\ d1.. IS" I ~(p \ o,oq (p, S"~__ -i 7<o.S ;l.Cj3 c..-----

J ','06- la.s; d3>·W 1 ..::r~.00 J1~1 D·OP, &.~~ -ris .i ~.\ I c.
1',d<Q 1& d~," I d-~09> j,~D 11.flR L,.~S - nS ,1 .9. vt C<7 c..
I··~ I 19"1 1.-J1.1S- d~.I(~ 11lPo 11,01 c.ss -Il~ \ 2. CJ7 C.

I";~I Start Samplinq /}1 7S-

I : ~10 End Sampling J~.11 Sample Number: 2708- OL{oP..2, _M'-J\ ~-s-O -o;». Final

Note: bgs=belowground surface btc=belowtop of casi:"tg DTW=depth to water Lpm=Liters perminute
Clarity: VC=verycloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

File:2708-30Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013656



Sample Containers ".
"~

Number Type Preservative Analytical Parameters ~
u::

2 1 LAmber None PAHs N

3 VOAs HCI BTEX N

1 500mL NaOH Total and Amenable CN N

1 250mL HN03 Total Metals N

Well Number: MW-15-66

~ate: CO In 101.-\
Well Information Stick-up (or Flush~ (circle one) ,

Well Drilled Well Depth
'\.. ./

Top of'Sesserr Screen IntervalDiameter
(ft bgs)(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2" 66.00 65.80 60.50 60.30 60.5 - 65.5

Purge Volume (Only applicable it pump intake is above top of screen)

Pump Top Screen- Convert
Top Screen Intake Pumo Intake Factor Minimum Purge

(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Low-Flow Well Sampling Field Log

Page 1 ofl-
Project Information

f'iQject Name: NW Natural - Gasco Facility

HAl Project Number: 2708-30

Sampling Information J

Field Team: Mw£l~lL
)J "Purge Method: Lo Flow

Pump Intake Depth (ft btc): (Phs:
Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:
Rinse, Alconox,DiluteHexane, Rinse,DiluteNitric, Rinse, Spray

Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: ~~"""....'-' y)~O

Comments: f....""'£ 5 ~k rz <::1)t' ~ <.

'39 ~e-( c.b.---'fJe ~
30 s.~ ~e..""<,4--

3/4"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP TUrbidity Clarity/Color/Time Purged pH
(Liters) (Lpm) (ft btc) ("C) (uS/em) (mg/L) (mV) (NTUs) Remarks

i : ,4 Initial <= Stabilization
Pumo On Ip.,,~ - ±3% ±10% ±0.1 ±10mv ±10% Criteria

-L~v iff ,11 J.51 l L /Ci3 1.;)6 ,,-.Q7 dl.~ 9.Cv"d. C-
~ ~d~ l"~ n.ss QS.I'i j ~ , 0./7 (,,50 3-3. 'B B.?)7 C.
i ~J. G '.; i'i.6o ~1~ I C\ ;}- n.sl lo.lB ;:) 1.'1- Q.'11 c.
0-~ ~.s- J1.Gt; ';)."1 (~~ It} 3 O.3Q u. ~""? c;Js-.l q 18 c,

J '~d Y.~ 11~ d-~,d::l- /l1 ~ O.J.q (n. te<i ;1S. , ct (d9 c
-G-~~ ("."'\ Jq .13 ~"\.() S' ,q J D,J:\ t.c.(p1 .:J. S",:). (~.o C
£~ Lo '<1.10 ~1.9li , 'i -:\ O,IR (p. CoCo Q~.A 1.::>.,3 c.
i>i1 c..s- 1C1 .Slo 9"31l,o 9~ f).Ib (~~ ~~.~ rs .v C
{'. '1 '"i 1 ~.l~- ;}3.Q ' qJ. n \J. (,." tu&1 ;JS.1 \'d.l:, r
-l~ ~ 'l ,1Y\ ,:)J, ~'1 /q \ ().oq G·vi 'do c. "\ '::J.. S' ('

J : ~()
c 1'1.1:l- ~"""{ ~1 III , D.DB <.n ,1.,"3 IAs-·J I~,O- C-

I·.~~ 10 ~~ .1~- d?>,)9 140 Ocl £tr.\pJ ~~.l \l.9 C
l : 5'~ Start Samplinq ltt -ts
9-'dD End Samplinq 11:\ i~ Sample Number: 2708- O~OP>I"3- .I'"'\-fIs: -bb- ( 0("". Final

Note: bgs=belowground surface btc=below top of casing DTW=depth to water Lpm=Liters perminute
Clarity: VC=verycloudy CI=cloudy SC=slighllycloudy AC=almost clear C=clear CC=cryslalclear

File:2708-30Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013657



/. Low-Flow Well Sampling Field Log

6"=5.68 Uft4"=2.5 Uft2"=0.64 Uft3/4"=0.087 Uft

Well Number: MW-16-45

- Date: ~I g\olo'-i
Well Information ~ck-uP) or Flush (circle one)

Well Drilled Well Depth --=rop of Screen Screen lntervaf
Diameter

(ft bgs)
(in) (ft bgs) (ft btc) (ft bgs) (ft btc)

2.00 49.00 35.00 35 -45

Purge Volume (Only applicable if pump intake is above top of screen)

Pump lOP ;:;creen- Convert
Top Screen

Intake Pumo Intake Factor Minimum Purge
(ft btc) (ft btc) (ft) (Uft) Volume (Liters)

Sample Containers ",.
'0
i!!

Number Type Preservative Analytical Parameters ~u:

3 1 LAmber None PAHs & SVOCs N

1 250mL HN03 Total Metals N

1 250 mL NaOH Total & Amenable CN N

3 VOAs HCI VOCs N

Page 1 of 1
Project Information

~ectName: - NW Natural - Gasco Site

HAl Project Number: 2708-30

Sampling Information

Field Team: AUt / I'\.,jr~,
Purge Method: Low Flow

Pump Intake Depth (ft btc): 1D'
, F'low-Through Cell: Yes

S~mpling Method: Bledder Pl:Jffip G~~J'i)
Decontamination Method:

Rinse, Alconox, Dilute Hexane, Rinse, Dilute Nitric, Rinse,
Spray Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: ~',,,,,,,,,,, b~O
I I

Comments:

tal, H7-,

tI,

'.:~ ~:

Wellilurge Data

Volume
PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/

Time Purged (Lpm) (ft btc) (oC) (uS/em) (mglL)
pH

(mV) (NTUs) Remarks
(Liters)

~. ;)::t~
<- Stabilization

Pump On - ±3% ±10% ±O.1 ±10mv ±10% Criteria

:""~&:~J S- 'gc. ~ IS" ~~ Q,3/ /),10 ~,to~ -qG,1o 0" 'q'" 'Ie
,,:.} --t ~ .~l. <19 it. .'it"" H'1-'l o.:~o Co.e, ~ "1'). c.,S C\
~'~1 ~, .r .a:)..~~ 11. '1} Bo~ O,':l.l (..,.1'1 ~,-t ~D Ac__'--.1-:

;)'.'5.:7 JJZ.~ 3d-.ft 1~,OI /ftJI') D,I1 l.-;7,10 -1.!- ~'l .Sc.
~'·rd 1-;+ 3-;).d1 liQ:~\~ .,...,~ o.rx {.;t. "70 -{>J.-\ ~L{ ~r

~"; \te, I"l,.,,", ~.n"" 191 .S"J I~'i I>. I~ Cd,P\ -f", 1 a~ ~c.... _ J
- I

f-----

---

._-- 1---

--

.- '--- --

~:3\O Start Sampllno S~.,;11

9- ~ -ct End SamplinQ ~L 1--\ Sample Number: ~1o'3- L: '\ r , 9:·~..i"-? - ~ Jl4-'-{t'- C~e
Final

Note: bgs= belowgroundsurface btc=below top of casing DTW=deplh to water Lpm=Liters per minute
Clarity:VC=verycloudy CI=cloudy SC=slightly cloudy AC=almostclear C=clear CC=crystal clear

File: Low-Flow SampleForm (07/03) HAHN AND ASSOCIATES, INC.

SCOEPA00013658



Sample Containers ("-
"0
~

Number Type Preservative Analytical Parameters ~u::

3 1 LAmber None PAHs & SVOCs N

1 250mL HN03 Total Metals N

1 250mL NaOH Total & Amenable CN N

3 VOAs HCr VOCs !i.

Well Number: MW-16-65

- Date: roldh/ovf
Well Information ( Stick-~or Flush (circle one)

Well Drilled Well Depth Top of Screen Screen lriferval "
Diameter

(ft bgs)
(in) (ft bgs) (tl btc) (tl bgs) (ft btc)

2.00 68.00 55.00 55 -65

Purge Volume (Only applicable if pump intake is above top of screen)

Pump lop Screen- Convert
Top Screen Intake Pumo Intake Factor Minimum Purge

(ft btc)
(tt btc) (tt) (Utt)

Volume (Liters)

·Low-Flow Well Sampling Field Log

Page 1 of l
Project Information

Project Name: - -- NW Natural - Gasco Site

HAl Project Number: 2708-30

Sampling Information

Field Team: A<'a- / tJt '-JG,
I

Purge Method: Low Flow

Pump Intake Depth (tt btc): {PO'
Flow-Through Cell: Yes

Sampling Method: QladdqJr e"l'R~ hr. _lc.~

Decontamination Method:
Rinse, Alconox, Dilute Hexane, Rinse, Dilute Nitric, Rinse,

Spray Isopropanol, Rinse, Spray De-Ionized

Purge Water Disposition: AST

Field Conditions: ~:_-J .... (""

Comments: j;}n I-\?

3/4"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Well Purge Data

Volume PurgeRate DTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
Time Purged pH

(Liters)
(Lpm) (ft btc) (oC) (uS/em) (mg/L) (mV) (NTUs) Remarks

;).Inilial
<- Stabilization

Pump On 1I,1n - ±3% ±10% ±O.1 ±10mv ±10% Criteria

, : ID ~.~ "6/.'110 IS.1v io"" 9J 0.)1 (p.(..,o -~" 10 c..\
I' l3 'S,S" 1.\.q~- 1\.<;1 In~\) J).~'). lP,,, '-l -{"1.9, .., 0 CI

"'/"'" Lt <1.81 I f". ~.., I(),~ ().tr to.~s- -s'c- J. .sS- e. J
J '. I C\ "i.S" - 11r\~ 10'1-1 o''-\~ t,,~ C-L_~l. '/>1 ~.s7 -r"S.\':'

~" ',~:> S ~I.R"" 11,/1 lo3~ D,~S i-s 1 -SS.~ VL\ CI
I ;;).$' ~.~ 33.8\ /9» .12 Cf9,1 o.vt IA. (~ - SO,I ~IQ C 'J
I',~ q Z'·II ltl. ):3 Ci', &, (),:>v C. ,S'i ... 0.1 ~ C-)
( ;~I io ~I'" 1 JP). '3'1 q~ o.: "' &J.SS" -.s;;l. \ ::19'\ Cl

J ~~-1 I \ ~S·S1 '~,~1 l"i~ D.11 ~, ~'1 -~3.0 ~S" CJ
/ .."11 13 7<.1.&J '9, S-1 c-'10 D.,~ e.ss -S4.'i ,;)d-. C/

1'0 )1 Start Sarnpllno 11.~""3,

", S-3 End Sampling 37,ctq Sample Number: ~7oB -,,i-f,06o2& - A.....)-I&-c,,- 0 ~ (.:,
Final

~ loB -o-fncP1db ..J:,-Ib-G.r- DcP,
Note: bgs=belowground surface btc=below top of casing DTW=depth to water Lpm=Liters perminute

Clarity:VC=verycloudy CI=cloudy SC=slightly cloudy AC=almostclear C=clear CC=crystal clear

File: Low-Flow SampleForm (07/03) HAHN AND ASSOCIATES. INC.

SCOEPA00013659



Sample Containers "...,
e

Number Type Preservative Analytical Parameters ~u:

~'l 1 LAmber None PAHs & SVOCs N

3 250mL HN03 Total Metals N

3 250mL NaOH Total & Amenable CN N

_h VOAs HCI VOCs N

.. Well Number: MW716-125

Date: <;S!(;Jo/{)v{
Well Information ( Stick-~ or Flush (circle one)

Well -"
Drilled Well Depth - lOP of Screen Screen In'tervalDiameter . -

(in) (ft bgs) (ft btc) (ft bgs) (ft btc) (ft bgs)

2.00 130.00 115.00 115-125

Purge Volume (Only applicable if pump intake is above top of screen)

Top Screen
Pump Top screen- Convert
Intake Pumo Intake Factor

Minimum Purge
(ft btc)

(ft btc) (ft) (Uft)
Volume (Liters)

. , .
Low-Flow Well Sampling Field Log
Page 1 of (l--

Project Information

Project Name: NW Natural - Gasco Site

HAl Project Number: 2708-30

Sampling Information I

Field Team: Me. / ;J\.,.:G
Purge Method: / ;:ow Flow

Pump Intake Depth (ft btc): 12z'
Flow-Through Cell: Yes

Sampling Method: Bladder Pump

Decontamination Method:

Rinse, Alconox, Dilute Hexane, Rinse, Dilute Nitric, Rinse,
Spray Isopropanol, Rinse, Spray De-Ionized

Puree Water Disposition: AST

Field Conditions: a-:., CPS-

Comments:
~{' &tA- €L Sbr~_:-

10 ~~ c)~~ .

~J &e.e.... e,..,ci c.."", 'i +-

3/4"=0.087 Uft 2"=0.64 Uft 4"=2.5 Uft 6"=5.68 Uft

Well Purge Data

Volume PurgeRate OTW Temp. Conductivity D.O. ORP Turbidity Clarity/Color/
TIme Purged pH

(Liters)
(Lpm) (ft btc) (DC) (uS/em) (mg/L) (mV) (NTUs) Remarks

/0>;:)7). .~ 1]itia~...,
<= Stabilization

Pump On - ±3% ±10% ±O.1 ±10mv ±10% Criteria

IO:JB l 21.~1 l&l/B,_- i~{)'''' () ,qc"1 1·;'l.~O -I(v\, " ~'1c CI- --
I():~l /.1 ~ ;:) 1 . ("0 -1&~ 1'1 d l D,t.:>B ~.S':, -1,n.1 -i oo C-~_

IL"': g'1 s ,;n .1tl ,5.0, Ii ~< OH~- c.se, -1:)1.'"'\ a.qD .- I

t 0 ','~ 1 3,1~ ;?1. S"a. I~. 03 p.,", ~y~ ''"--{ I.,SC; -/~ti~,:9- oJ_ CI' •. :> ---------

/o"'-'\v v\ 1;11. ~d- J 5". cO I &4 i» n ~S ( , .~'1 -1;}'1 .:J. ((.pO Cl
i o'·"'l-s '1·15 .)7.'1'\ r~,OC i"IO~ D·... ·' <, <:j - J gJ.~- / (0 C I, C:;J )

io:~' S.S ;>1 ."I", 11.'1 "1 1"lX> n.3) {,07 ,1.-0 - 1'?'1 ·1 'i '" Cl
JO·.~~. dl.c..i~ J'1,'ls- 111'10 n "'?.i {P ,1,.,0 -/d1, '1 ~o C-I

»s» {II IS" )1S/ {'1.q,,\ 1"\1 ~ n .~'t 1...,.1 -13/, , '1~ ( \

;;)1., I
-'"

-jD .:1- S 177/0 '.S"~ l,~s 1~\1q )~~ od'1 (,.I,,) GI
Jv·.~ R.S' :)1 ,\.:~.y \ t..( .OJ9) I ~\tj : O.d-V (; .L~ \ -rso. S- ~;;\.. C.I
11 ',0 I q ?l."'d.- 1t.1.t1'O JS~C;' O·dl Il~.\""~ -J;;lVJ.~ d'1 G)

Start Sarnolino

End Samolinq Sample Number: 2jo?)-0'10<?'~-A.....J'(...,.-J'd,,-O 11~
Final ,-

Note: bgs=belowgroundsurface btc=below top of casing DTW=depth to water Lpm=Liters.per minute
Clarity: VC=very cloudy CI=cloudy SC=slightly cloudy AC=almost clear C=clear CC=crystal clear

File: Low-Flow Sample Form (07/03) HAHN AND ASSOCIATES, INC.
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Low-Flow Well Sampling Field Log

Page 2 of 2

HAl Project Number: 2708-30

Well Purge Data (continued from Page 1)

Volume Purge Rate DTW Temp. Conductivity D.O.

I
ORP Turbidity Clarity/Color/Time Purged pH

(Liters) (Lpm) (ft btc) <"C) (uS/em) (mg/L) (m\/) (NTUs) Remarks

Stabilization Criteria => - ±3% ±10% ±0.1 ±10mv ±10%

I ) : ","\ 10 ;)('S7 11.C13 ,,~~ () ,,;} V\ (~I L:,-J- -};)'1.] ,;:; S- <&c..
11; DI J I dl.tp1 I '1 ,q~ I ~3>d O· d'"\ (0' (/)J.. -1~'0,1 dO- ~c

) (~I 0 11,$ d1.1 1o 1S;.ov I s;}1:7 () '.) < l-?l.'d -/;>7.1 ;21 ~c.

IJ : 1"3 Id.c ~'.77 J6'.0';} J.~;)C- I) ·d""}.. L..b--:l. -Idb.'}.. ~l Sc..

Start Sampling

End Sarnolino Sample Number: 2708-
Final

Comments

----------------------------------------------)

Note: bgs= below ground surface btc=below top of casing DTW=depth to water Lpm=Liters per minute
Cl.arity: VC=very cloudy CI=c1oudy SC=slightly cloudy AC=almost clear C=c1ear CC=crystal clear

File: 2708-30 Low-Flow SampleForm (07/03) HAHN AND ASSOCIATES. INC.
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APPENDIX E

Investigation-Derived Waste Management Documentation

HAHN AND ASSOCIATES, INC.
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NON-HAZARDOUS WASTE MANIFEST

14.
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---- ------------- -----

rIA
P
PCI

Certificate

This certificate is to verify that the waste specified will be handled in accordance with all local, state, and federal regulations

Manifest:
Generator:

Page/Line

1 A

Facility Name:
Facility Address:

Facility EPA ID:

Signature:

08224
NORTHWEST NATURAL GAS

Waste Stream PCI H CODE

280465 na

Pollution Control Industries
5485 Tay-For Dr.
Millington, TN 38053
TND000772186

FinalH CODE

na Energy Recovery by Thermal Destruction

Typed:
Title:
Date:

Tita LaGrimas
Executive Vice President ofRegulatory Affairs
9/24/2004 Invoice #: TNOO 18292

Pollution Control Industries
4343 Kennedy Avenue, East Chicago, IN 46312

(219)397-3951 FAX: (219)397-6411
www.pollutioncontrol.com

RESPONSIBLfSM

RECYCLING
A COmmllll/('1Il /(J 01/1 gl'II('rtt!rW,I.

our t'/IIpll~rL'(,I, lind our Comllllll1l1l'.
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~~~-~~~- -.-.------------ -------

1

P

14.
Unit

WtNo!.

2. Page 1

of

(8'77) 595-0100

(503) 465-8663

13.
Total

Quantity

DM

B. Transporter 1 Phone

F. Facility's Phone

(901)35;3-5291

E. State Facility's 10

C. State Transporter's 10

A. State Transporter's 10

D. Transporter 2 Phone

Manifest
Document ~o. 6 2 2 -4

12. Containers

No. Type

US EPA ID Number

US EPA 10 Number

T N D 0 0 0 7 '7 2 1 a 6

o R Q 0 000 062 2 1
6.

8. US EPA 10 Number

K 3 0 0 003 3 6 8 9 1

10.

NON-HAZARDOUS WASTE MANIFEST
(Form designed for use on elite (12 pitch) typewriter)

11. WASTE DESCRIPTION

a·Non Hasardous, Non RCRA Regulated (lDW Soil)

NON-HAZARDOUS 1. Generator's US EPA 10 No.

WASTE MANIFEST

5. Transporter 1 Company Name

7. Transporter 2 Company Name

Savannah Transport, ln~.

9. Designated Facility Name and Site Address

Pollution Control lndu~trie~ of
5485 Tay-For Drive
i1lington. TN 3805~

220 NW 2nd Avenue
Por~land, OR 97209

4. Generator's Phone ( 503 ) 226- 4211

Year

Date

Date

Month Day

Date

Month Day Year

Date

Month Day Year

? .z~ ($1"

H. Handling Codes for Wastes Usted Above

5,~e.. Ad.4.('e S S !
,qOo NW ~.... I-/e.k.... 12.4
"'PQt+\C.-d,oR. c;72,O

Signature

20. Facility Owner or Operator; Certification of receipt of the waste materials covered by this manifest, except as noted in item 19.

19. Discrepancy Indication Space

PrintedfTyped Name

PrintedITypec:.r:-m

18. Transporter 2 AcknOWledgementof Receipt of Materials

PrintedITyped Name

G. Additional Descripti?ns for Materials Listed Above

15. Special Handling Instructions and Additional Information

Emergen~y Phpne No: (503) 504-1733

F
A
C

l
--;

I
L
I
T
V

TRI-----------------------;---------~;__----------------__;
A
N
~ 1 .:..-~:..:.... ___:.~ ___l ...:...____= ~==___ ---=:.....L.. --L_ __1

~1-----------------------;-----------------------------;
T
E
R

G b.

E
N
EI--------------------.,;:.----------If--'--+-----If--------+-----I
R c.

A
T
oI----------------------------if---I---+-----:---+----;R d.

W
len
~

3:
en
::)

oc
a:
~
N
~
:::t

I

Zo
Z

F-14 C 2002 ~. (BOO) 621-5808 www.labelmaster.com ~PRINTEOONRECYClEDPAPER rA"IlI.TlDWI1H

W USING SOI'llEAN INK l~ INK.
Rev. 3/95
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No

280465
N£

PROFILE NUMBER

Page 1 of 2

-LYes

Yes

Btu/Lb
<3000
3000-5000

-2L5000-10,000
>10,000

No

Phases
_Single Layer
~Multi Layer
HowMany?~

Is a MSDS attached?
Other Yes

POLLUTION CONTROL INDUSTRIES
Please indicate which PCI Facilty(s) are being utilized for this Profile
r East Chicago, IN. 46310 r Millington, TN. 38053 r Rancho Cordova, CA. 95670

1-BOO-388-7242 1-888-724-8366 1-866-724-2272

GENERATORS WASTE PROFILE SHEET

PLEASE PRINT IN INK OR TYPE

PLEASE FAX COMPLETED FORM TO THE PCI APPROVALS DEPARTMENT AT 1-219-397-6411

A. GENERATOR INFORMATION: BILLING INFORMATION:
Generator Name: NtJrtt..weu No:t.ucJ Gu Billing Name: \/Jas.:te W'Je.-k -:r"'t"\L

Facility Address 7~oo N Vol s=t He lef\.$ RJ. Billing Address 't. O. Be~ Lt 30
City (1,.+140& State OR Zip "'7,2,10 City:n-Q~o.lf State oR. Zip Q7o(PO

Customer Name: Bob W'jo::J:X Billing Contact Name: :::J1"" F"?Cf'·,·c.J:..
Customer Phone: (5"03 ) :J:?.(p - 't21 I eJ-S't2S' Billing Phone: (S-oJ)~ - 'Yot3
Customer Fax: (__) Billing Fax: (__) - _
Generator USEPNFederallD # : C e S <;> G P.C.1. Sales Rep.:__'R:.....:....=v..~s:r==- _
Generator State 10 # (If applicable): _
Is the Generator a "Conditionally Exempt Small Quantity Generator"?
Generator's S.I.C. Code(4 Digit): _
B. WASTE STREAM INFORMATION:
Na.~e of the Waste:. Illve s1!jiX/y e du,'veJ So;,
Oriqinal Process Generating Waste: 5,,;1 ;nves..:ti9ci:(ion. 1J(<Z;oc...P"r &"1"' jqS m<\n.j,4...f'a.~T"'rlt'\J

¢r...:t:."i·cn,

•;~~
~.

TM

PCI

Is a representative sample provided? __Yes -p-'-No
Is there any Analytical attached? TCLP ~Yes __No
C. GENERAL CHARACTERISTICS:

Li~olor: Physical state @ 70 F
Odor: l:...1.o......% Liquid __% Gas(Aerosol)

None __% Sludge __% Gas(Other)
--¥.....-Mild ~tfJ; Solid __% Other

Strong % Powder .

--------------- -- --
--------------- -- --

--------------- -- --
--------------- -- --

Min% Max%

>12.5
None

PH: __<2.0 __2.0 to 4.0 --L4.0 to 10.0 10.0 to 12.5
Liquid Flash Point: __<73 F __73 to 99 F __100 to 139 F --L140 to 200 F __>200 F
Specific Gravity \ ,1(" - \. 2. % Total Halogens, _
D. CHEMICAL COMPOSITION: Total of Maximum concentration must be > or = to 100%.
Constituents Min% Max% Constituents

So;\ ~~
l.,.) oIer --0.- .ro ..
Df't:r"leufll ;. b..clro¢.orbor.S ..t:l- --lli.
I ~
beo~eoe 0.001 o~~1

--------------- -- --
--------------- -- --

No

__No

Dioxin

Aerosols

Yes __No

2851

9511

Yes .-1LNo

__Yes ...lLNo
Yes

_...Jl.X~Sulfides __<50ppm
)i.. Phenolics __<50ppm

None or LESS THAN or

E. OTHER WASTE STREAM INFORMATION:
Is this waste a "USED OIL" per 40CFR PART 279?

If "Yes", does the total halogen content exceed 1,000 ppm?
If "Yes", can you identify the "Chlorinated Constituent" present in the oil? _

If "Yes", can you rebut the presumption that this material is a "Hazardous Waste"?
Does the Waste have any of the following characteristics? (Please check all that apply)
__Oxidizer __Organic Peroxide __Water Reactive __Air Reactive __Pyrophoric
__Radioactive __Infectious __Pathogen __Carcinogen __Etiological
__Explosive __Shock Sensitive __Undergo Hazardous Polymerization __Cylinder
Does the Waste contain any of the following?
None or LESS THAN or ACTUAL

Does the waste represented by this profile contain benzene?
If "Yes", please list concentration in <:xc ppm.

Is the Waste subject to the benzene waste operations NESHAP? (40CFR Part 61, Subpart FF)
Answer "Yes" if your waste contains benzene and if the SIC code from your facility is one of the following:

2812 2813 2816 2819 2821 2822 2823 2824 2833 2834 2835 2836 2841 2842 2843 2844

2861 2865 2869 2873 2874 2876 2879 2891 2892 2893 2896 2899 2911 3312 4953 4959

-i_ PCB'S __<50ppm ppm
Cyanides ....:X-<50ppm ppm
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Page 2 of 2

~No

~N~
No
No

----.Z::....No

-lLNo

D011

Yes

Yes
~Yes

Yes
Yes
Yes

Lab Pack---

Yes -.i-No
__Yes --2!-No

D009 _D010

Other oPe.-~YearPer __Month __Quarter

E. OTHER WASTE STREAM INFORMATION CONTINUED:
Is the Waste subject to RCRA Subpart CC controls? (40 CFR 265 SUBPART CC)

If "No", does the Waste meet the organic LDR exemption for UHC'S? (40 CFR 268.48, 268.7)
If "No", does the Waste contain <500ppmw volatile organic(VO)? (40 CFR 265 SUBPART CC)

Does the Waste contain any Class I or Class II ozone-depleting substances?
If PCB'S are present, is the waste regulated by TSCA per 40 CFR 761?
F. SHIPPING INFORMATION:
Method of Shipment

___Bulk Liquid(> 500 Gallons) Bulk Solids(roll-off box, vacuum box, etc)
___Cubic Yard Boxes Totes (Please specify size) _
_ ....L't~Drums(Specify size) 85 155 _30 16 _5 Other (Please specify) _

Container Type: ~Metal __Plastic Fiberboard __Combination(EX: Glass containers in metal drum)
__Other(Please describe) _

Shipping Frequency:
Number of Units 1'1-17

G. R.C.R.A. CHARACTERIZATION:
Is this a USEPA "Hazardous Waste" per 40CFR 261.3?

If "No", Please skip to section H.
Is this a "Universal Waste" per 40CFR part 273? "\.
Is this a "Characteristic Waste"? (M(.f l.)(c.1..:.S/;;)/"\ J

If "Yes" Is it: _D001 Ignitable _D002 Corrosive _D003 Reactive
Characteristic for Toxic Metals: _D004 _D005 0006 D007 D008
Characteristic for Toxic Organics: 0012 thru D043 (please list all that apply) _

Is this an "F" or "K" Listed waste or mixed with one? Yes -lLNo
If "Yes", Please list all applicable code(s) from 40CFR261.31 and/or 261.32: _

Is this a commercial chemical product or spill cleanup that would carry a "U" or "P" waste code under
40CFR 261.33 (e) or (f)? Yes _~_No

If "Yes", Please list all applicable waste code(s). _

Yes )( No

__Yes --2L-No
1'1,,11.. flc88 rey u..1J €d.

"Reportable Quantity"(if any) Ibs
Hazard Class or Division No. UN/NA # Packing Group " III
Is this a "Poison Inhalation Hazard"? __Yes -LNo

If "Yes", Please indicate Hazard Zone __Zone A Zone B __Zone C Zone D Other
List two primary hazardous constituents: _
I. GENERATOR CERTIFICATION:
I hereby certify that the above and attached description is complete and accurate to the best of my knowledge and ability. No deliberate or

willful omissions of composition or properties exist and that all known or suspected hazards have been disclosed.

I also certify that the obtained sample is representative of the waste material described above and give PCI permission and consent to make

amendments and c tions, c~) ~~ /
Name(print) Title ,t:.i?v'/f1"M""jp..l Ct~(I;Ci'lU- ~;"f.{,(r
Signature Date ' - (.

PROFILE NUMBER

280465
APPROVER'S INITIALS _

TRANS _PRICE _

DATE RECEIVED _

PROCESS CODE _

PROPER WASTE CODES _

NA _ PACKING GROUP _1_11_111

RUN SALES ANALYTICAL

NIH FOR METALS PER GEN.

RUN ox. SCREEN ON INCOMING
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INVOICE

QTY DESCRIPTION EACH TOTAL

Invoice No. 0904-105 22 Disposal: Non Haz Soil Borings, 55-gal drum $205.00 $4,510.00

Invoice Date 9/8/04 1 Labor to consolidate 9 drums $190.00 $190.00

WWJob No. 04-08224

Date Shipped 8/26/04

Terms Net 30

Work Order A276-2708-01

SOLD TO ..
~ .

Company Hahn and Associates

Contact Mark Whitson

Address 434 NW 6th Avenue

City, State Portland, OR L~:::~·.~~·-.):."·~· P:i0'1AI.

Zip Code 97209-3600_ ~Ob~ '- /'-'0 ('u...
Phone L.:-.~:~':...~;!J I .7 rc:

(503) 796-0717 "---a;' ';:-::-"4 .I."'.J'" /"j~"""

I ~-:;!. ll'JllJ.ber f'" .~

NOTES
~._~-~ ..

._~ .-~-~ - -

Gasco site, manifest # 08224

PLEASE PAY THIS AMOUNT $4,700.00

(TERMS: Net 30 Days)

Please Make Checks Payable To:

WASTEWATCH, INC.

P.O. Box 430

Troutdale, OR 97060

Thank You For Your Business

Environmental Services

P.O. Box 430 .:.:. Troutdale, OR 97060 -ee- (503) 465-8683 .:.:. Fax (503) 465-1843
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HAHN AND ASSOCIATES, INC.
ENVIRONMENTAL CONSULTANTS

PHONE MEMORANDUM

DATE:Se~ember2,2004

TO: File
NW Natural - Gasco Site
Portland, Oregon

FROM:Mark Whitson
Hahn and Associates, Inc.
Portland, Oregon

HAl Project No. 2708-70

SUBJECT: lOW Soil Cuttings - Non-Hazardous Waste Review
NW Natural Gasco Facility
Portland, Oregon

This memorandum documents the non-hazardous waste determination for the
investigation derived waste (lOW) soil cuttings (22 full drums) that were removed from
the Gasco site on August 26, 2004.

Listed wastes

The lOW did not meet any listed waste categories.

Characteristic wastes

Based on knowledge of historical waste activities at the Gasco site and previous soil
chemical analyses, the soil cuttings are not a corrosive (40 CFR 261.22) or reactive (40
CFR 261.23) waste.

A representative composite sample of the lOW from the drums that contained liquid was
collected on August 23, 2004, and analyzed for flashpoint. The flashpoint was non
detect at 150 degrees F (results attached). Therefore, the lOW is not a ignitable waste
(40 CFR 261.21).

Based on knowledge of historical waste activities at the Gasco site and previous soil
chemical analyses, the soil cuttings are not a Toxicity Characteristic waste (40 CFR
261.24). Benzene concentrations in the soil are elevated and leachate concentrations
could be above Toxicity Characteristic regulatory levels; however, Oregon has adopted
the Toxicity Characteristic exemption for manufactured gas plant waste (40 CFR
261.24(a». The lOW contains manufactured gas plant waste. Therefore, the lOW is not
a Toxicity Characteristic waste.

434 NW6lh AVENUE, SUITE 203· PORTLAND, OREGON 97209-3651
503-796-0717 Telephone· 503-227-2209 Facsimile

SCOEPA00013669
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HAHN AND ASSOCIATES, INC. Laboratory }JO&:fH UfO: A\ aAl YTICAL CHAIN OF CUSTODY
Environmental Consultants -.

434 NW Sixth Avenue, Suite 203 • Portland OR 97209 Lab Project No, Chain of Custody No. J
(503) 796-0717 • Fax (503) 227-2209

Project Manager HAItIl' hll\.'1"c"i) liquid with Sediment Sample Samples Received at 4C (Y or N)

Project No. 2.70«3 ---Test Filtrate Test Sediment Test Both Appropriate Containers Used (Y or N)

Project Name Multi-Phase Sample Provide Verbal Results (Y or N) No

Collected by )..-1A.lT r - ·... 5 ___Test One (which) Test Separately Shake Provide Preliminary Fax Results Yes

Comments Matrix Analvses to be Performed

IsamPle Number Prefix:
Iz706- o!.(oflz:~-

e
<Il

\'c:

~ ~
8 -e
'0... ::c... ... <Il J:.m Q) J:l "'\ (J)

'0
~

x: E

~
::::l

(5 '"(J) z D:

LablD Sample # Date Time Sample Description Remarks

100 8-z:~-o~ /0:00 X X x 2'1 ~.

,.

Relinquishedby /1 Company Date Time

~~ comparvC,q7rJu7J;- Ah.~ 4../A I J?-Z3-()l/ \~20 - ... -
Relinquishedby -... Company Date Time Received by Company



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 9B0l1-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

25 August, 2004

MarkWhitson
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Northwest Natural

Enclosed are the results of analyses for samples received bythe laboratory on 08/24/04 14:00. Ifyou
have anyquestions concerning this report, please feel freeto contact me.

Sincerely,

Howard Holmes
Project Manager

Work Orders included in this report:

P4H0854
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.75BB

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708

Project Manager: Mark Whitson

ANALYTICAL REPORT FOR SAMPLES

Reported:

08/25/04 12:23

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2708-040823-100

North Creek Analytical- Portland

~k
Howard Holmes, Project Manager

Laboratory ID

P4H0854-01

Matrix

Soil

Date Sampled

08/23/04 10:00

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

08/24/04 14:00

Page lof4
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708

Project Manager: Mark Whitson

Physical Parameters per APHAlASTMlEPA Methods
North Creek Analytical - Portland

Reported:

08125/04 12:23

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040823-100 (P4H0854-0l) Soil

Flashpoint

North Creek Analytical - Portland

~~
Howard Holmes, Project Manager

ND 150 OF
Sampled: 08123/04 Received: 08/24/04

EPA 1010 08125104 08125104 4081039

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 4
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708

Project Manager: Mark Whitson

Reported:

08/25/04 12:23

North Creek Anal 'cal- Portland

Analyte

Batch 4081039 • Oil Qual. Extraction

LCS (4081039-BS1)
Flashpoint

Duplicate (4081039-DUPl)
Flashpoint

Reporting Spike Source %REC RPD
Result Limit Units Level Result %REC Limits RPD Limit Notes

Prepared & Analyzed: 08125104
130 of 123-131

Source: P4H0456-18 Prepared & Analyzed: 08/25/04
ND 150 of ND 50

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

~~
Howard Holmes, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 4
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924,9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906,9210

Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

DET Analyte DETECTED

Project: Northwest Natural
ProjectNumber: 2708

ProjectManager: Mark Whitson

Notes and Definitions

Reported:

08/25/04 12:23

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%_

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

~~
Howard Holmes, Project Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network

Page 4 of4
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HAHN AND ASSOCIATES, INC.
Environmental Consultants

434 NW Sixth Avenue, Suite 203 • Portland OR 97209

(503) 796-0717_' Fax (503) 227-2209

Laboratory

lab Project No.

11o£:\H_ CRfO< A\Ilv v7H!?L

T ""( +1(.i'6J~(
CHAIN OF CUSTODY

Chain of Custody No. __1.. :

___Test One (Which) Test Separately

Projijct rvianaytH

Project No,

Project Name

Collected by HA IT ('-:J-P.A:-Jf l

Liquid with Sediment Sample

Test Fmrate

Multi-Phase Sample

Test Sediment

SamplesReceived at 4C (Y or N) __ , _

___ .__ Test Both [Appropriate Containers Used (Y or N) _

Provide Verbal Results (V or N) No....- --··--·-i
____Shake IProvide PreliminaryFax Results Yes _

Comments
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-.:::£Yes __ No

-*-Yes __ No

'f Yes No

-¥-Yes __No

------------

NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
_ (Army Corp. compliant)

Client~B=ll=:-lVv:...--.;'t..-_·v=-- _

1. Please sign for receipt and opening of --L cooler or other _

By (print) eM {( (( ~J1.&ktA( '/ (sign) a,U4[JfJ. J5>1f)
2. Date samples re~d~--1J~ Oat" opened: Same~ or) ,__/__

3. Delivered bY~LNCA courier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable (Put copy of shipping papers in file)

4. There were custody seals present, signed by u~ date --.5L/~~.

5. Were the custody seals unbroken and intact at the date and time of arrival? ~Yes__No

6. Was ice used? ~yes __no Type of ice: __ blue ice __gel ice 1-real ice

Temperature (degrees C) Raytek thermometer _1 ('1 Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid? Yes~No

8. Were custody papers filled out properly (ink, signed, etc.)?

If "no" please specify:-----------------
9. Was project identifiable from custody papers? y- Yes No

Name of project . ~r kV NlU..1iV\CcL (if applicable)
i

10. Initial and date for unpacking: C E- (initials) date 2{ I~4 I~

11. Packing material: .b.l:r.bubble wrap/bag __styrofoam __cardboard other

12. Were samples in bags? __Yes~No

13. Did all containers indicated on the COC arrive? -LYes No
If "no" please indicate which containers were absent _

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers _

15. Were all bottle labels complete (10, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?
If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis? -¥-Yes __ No

17. Is there adequate volume for the test(s) requested? -¥-Yes __ No

18. If voa vials were submitted, are they free of bubbles? _ V N/A __Yes __ No

19. Log-in phase: Date samples were logged in: _4,;;1-(I~ Elm Project # P L(HeRs i
20. Logged in by (print)~Sif" e5Y PO . (sign)j~ b'vcY2 .
21. Was the project manager notified of status? (Use oack of form as a record) __Yesi:::::.- No
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§261.20

(iii) The potential of the constituent
or any toxic degradation product of the
constituent to migrate from the waste
into the environment under the types
of improper management considered in
paragraph (a)(3)(vii) of this section.

(iv) The persistence of the con
stituent or any toxic degradation prod
uct of the constituent.

(v) The potential for the constituent
or any toxic degradation product of the
constituent to degrade into non-harm
ful constituents and the rate of deg
radation.

(vi) The degree to which the con
stituent or any degradation product of
the constituent bioaccumulates in eco
systems.

(vii) The plausible types of improper
management to which the waste could
be subjected.

(viii) The quantities of the waste gen
erated at individual generation sites or
on a regional or national basis.

(Ix) The nature and severity of the
human health and environmental dam
age that has occurred as a result of the
improper management of wastes con
taining the constituent.

(x) Action taken by other govern
mental agencies or regulatory pro
grams based on the health or environ
mental hazard posed by the waste or
waste constituent.

(xi) Such other factors as may be ap
propriate.
Substances will be listed on appendix
VIII only if they have been shown in
scientific studies to have toxic, car
cinogenic, mutagenic or teratogenic ef
fects on humans or other life forms.

(Wastes listed in accordance with
these criteria will be designated Toxic
wastes.) .

(b) The Administrator may list class
es or types of solid waste as hazardous
waste if he has reason to believe that
individual wastes, within the class or
type of waste, typically or frequently
are hazardous under the definition of
hazardous waste found in section
1004(5) of the Act.

(c) The Administrator will use the
criteria for listing specified in this sec
tion to establish the exclusion limits
referred to in §261.5(c).

[45 FR 33119. May 19. 1980. as amended at 55
FR 18726, May 4, 1990; 57 FR 14. Jan. 2, 1992]

58

40 CFRCh. I (7-1-03 Edition)

SUbpart C-Characteristics of
Hazardous Waste

§ 261.20 General.

(a) A solid waste, as defined in §261.2,
which is not excluded from regulation
as a hazardous waste under §261.4(b), is
a hazardous waste if it exhibits any of
the characteristics identified in this
subpart.

[Comment: §262.11 of this chapter sets forth
the generator's responstblltty to determine
whether his waste exhibits one or more of
the characteristics identified in this subpart]

(b) A hazardous waste which is iden
tified by a characteristic in this sub
part is assigned every EPA Hazardous
Waste Number that is applicable as set
forth in this subpart. This number
must be used in complying with the no
tification requirements of section 3010
of the Act and all applicable record
keeping and reporting requirements
under parts 262 through 265, 268, and 270
of this chapter.

(c) For purposes of this subpart, the
Administrator will consider a sample
obtained using any of the applicable
sampling methods specified in appendix
I to be a representative sample within
the meaning of part 260 of this chapter.

[Comment: Since the appendiX I sampling
methods are not being formally adopted by
the Administrator. a person who desires to
employ an alternative sampling method is
not required to demonstrate the equivalency
of his method under the procedures set forth
in §§260.20 and 260.21.]

[45 FR 33119. May 19, 1980. as amended at 51
FR 40636, Nov. 7, 1986; 55 FR 22684, June 1,
1990; 56 FR 3876, Jan. 31, 1991]

§ 261.21 Characteristic of ignitability.

(a) A solid waste exhibits the char
acteristic of ignitability if a represent
ative sample of the waste has any of
the following properties;

(1) It is a liquid, other than an aque
ous solution containing less than 24
percent alcohol by volume and has
flash point less than 60°C (140 OF), as
determined by a Pensky-Martens
Closed Cup Tester, using the test meth
od specified in ASTM Standard D-93-79
or D-93-80 (incorporated by reference,
see §260.11), or a Setaflash Closed Cup
Tester, using the test method specified
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Environmental Protection Agency

in ASTM Standard 0-3278-78 (incor
porated by reference, see §260.Il), or as
determined by an equivalent test meth
od approved by the Administrator
under procedures set forth in §§260.20
and 260.21.

(2) It is not a liquid and is capable,
under standard temperature and pres
sure, of causing fire through friction,
absorption of moisture or spontaneous
chemical changes and, when ignited,
burns so vigorously and persistently
that it creates a hazard.

(3) It is an ignitable compressed gas
as defined in 49 CFR 173.300 and as de
termined by the test methods described
in that regulation or equivalent test
methods approved by the Adminis
trator under §§260.20 and 260.21.

(4) It is an oxidizer as defined in 49
CFR 173.151.

(b) A solid waste that exhibits the
characteristic of ignitability has the
EPA Hazardous Waste Number of 0001.

[45 FR 33119, May 19. 1980, as amended at 46
FR 35247. July 7, 1981; 55 FR 22684, June I,
1990]

§ 261.22 Characteristic of corrosivity.
(a) A solid waste exhibits the char

acteristic of corrosivity if a represent
ative sample of the waste has either of
the following properties:

(I) It is aqueous and has a pH less
than or equal to 2 or greater than or
equal to 12.5, as determined by a pH
meter using Method 9040 in "Test
Methods for Evaluating Solid Waste,
Physical/Chemical Methods," EPA
Publication SW-846, as incorporated by
reference in §260.11 of this chapter.

(2) It is a liquid and corrodes steel
(SAE 1020) at a rate greater than 6.35
mm (0.250 inch) per year at a test tem
perature of 55 °C (130 OF) as determined
by the test method specified in NACE
(National Association of Corrosion En
gineers) Standard TM-01-69 as stand
ardized in "Test Methods for Evalu
ating Solid Waste, Physical/Chemical
Methods," EPA Publication SW-846, as
incorporated by reference in §260.11 of
this chapter.

(b) A solid waste that exhibits the
characteristic of corrosivity has the
EPA Hazardous Waste Number of 0002.

[45 FR 33119. May 19, 1980. as amended at 46
FR 35247. July 7. 1981; 55 FR 22684, June I,
1990; 58FR 46049, Aug. 31, 1993)

59

§261.24

§ 261.23 Characteristic of reactivity.

(a) A solid waste exhibits the char
acteristic of reactivity if a representa
tive sample of the waste has any of the
following properties:

(1) It is normally unstable and read
ily undergoes violent change without
detonating.

(2) It reacts violently with water.
(3) It forms potentially explosive

mixtures with water.
(4) When mixed with water, it gen

erates toxic gases, vapors or fumes in a
quantity sufficient to present a danger
to human health or the environment.

(5) It is a cyanide or sulfide bearing
waste which, when exposed to pH con
ditions between 2 and 12.5, can generate
toxic gases, vapors or fumes in a quan
tity sufficient to present a danger to
human health or the environment.

(6) It is capable of detonation or ex
plosive reaction if it is subjected to a
strong initiating source or if heated
under confinement.

(7) It is readily capable of detonation
or explosive decomposition or reaction
at standard temperature and pressure.

(8) It is a forbidden explosive as de
fined in 49 CFR 173.51, or a Class A ex
plosive as defined in 49 CFR 173.53 or a
Class B explosive as defined in 49 CFR
173.88.

(b) A solid waste that exhibits the
characteristic of reactivity has the
EPA Hazardous Waste Number of 0003.

[45 FR 33119. May 19. 1980. as amended at 55
FR 22684, June I, 1990]

§ 261.24 Toxicity characteristic.

(a) A solid waste (except manufac
tured gas plant waste) exhibits the
characteristic of toxicity if, using the
Toxicity Characteristic Leaching Pro
cedure, test Method 1311 in "Test
Methods for Evaluating Solid Waste,
Physical/Chemical Methods," EPA
Publication SW-846, as incorporated by
reference in §260.11 of this chapter, the
extract from a representative sample
of the waste contains any of the con
taminants listed in table 1 at the con
centration equal to or greater than the
respective value given in that table.
Where the waste contains less than 0.5
percent filterable solids, the waste
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§261.30

itself, after filtering using the method
ology outlined in Method 1311, is con
sidered to be the extract for the pur
pose of this section.

(b) A solid waste that exhibits the
characteristic of toxicity has the EPA
Hazardous Waste Number specified in
Table I which corresponds to the toxic
contaminant causing it to be haz
ardous.

TABLE 1-MAXIMUM CONCENTRATION OF CONTAMINANTS FOR
THE TOXICITY CHARACTERISTIC

EPAHW
Regu-

Contaminant CAS No.2 latory
No.' Level

(mgIL)

0004 Arsenic .............. 7440-68-2 5.0
0005 Barium ........................... 7440-39-3 100.0
0018 Benzene ........................ 71-43-2 0.5
0006 Cadmium ....................... 7440-43-9 1.0
0019 Carbon tetrachloride 56-23-5 0.5
0020 Chlordane ...................... 57-74-9 0.03
0021 Chlorobenzene .............. 108-90-7 100.0
0022 Chlorofonn .................... 67-66-3 6.0
0007 Chromium ...................... 7440-47-3 5.0
0023 o-Cresol ......................... 95-48-7 4200.0
0024 m-Cresol ...........•...........• 108-39-4 4200.0
0025 p-Cresol ......................... 106-44-5 4200.0
0026 Cresol ............................ .................... 4200.0
0016 2,4-0 ............................. 94-75-7 10.0
0027 1,4-0lchlorobenzene ..... 106-46-7 7.5
0028 1,2-0lchloroethane ........ 107-{)6-2 0.5
0029 1,1-0lchloroethylene ..... 75-35-4 0.7
0030 2,4-0Inltrotoluene .......... 121-14-2 30.13
0012 Endrtn ............................ 72-20-6 0.02
0031 Heptachlor (and Its ep- 76-44-8 0.008

OXide).
0032 Hexachlorobenzene ...... 118-74-1 30.13
0033 Hexachlorobutadiene 87-68-3 0.5
0034 Hexachloroethane ......... 67-72-1 3.0
0008 Lead .............................. 7438-92-1 5.0
0013 Lindane ......................... 58-88-9 0.4
0009 Mercury ......................... 7438-97-6 0.2
0014 Methoxychlor ................. 72-43-5 10.0
0035 Methyl ethyl ketone ....... 78-93-3 200.0
0036 Nitrobenzene ................. 98-95-3 2.0
0037 Pentrachlorophenol ....... 87-88-5 100.0
D038 Pyridine ......................... 110-66-1 35.0
D010 Selenium ....................... 7782-48-2 1.0
0011 Silver ............................. 7440-22-4 5.0
D039 Tetrachloroethylene 127-18-4 0.7
0015 Toxaphene .................... 8001-35-2 0.5
D040 Trichloroethylene ........... 79-{)1-6 0.5
0041 2,4,5-Trichlorophenol .... 95-95-4 400.0
0042 2,4,6·Trichlorophenol .... 8B-{)6-2 2.0
D017 2.4,5·TP (Silvex) 93-72-1 1.0
D043 Vinyl chloride ................. 75-{)1-4 0.2

1 Hazardouswaste number.
2Chemlcal abstracts service number.
3Quantitation limij Is greater than the calculated regUlatory

level. The quantitation limit therefore becomes the regUlatory
level.

41f 0-, rn-, and p-Cresol concentrations cannot be differen
tiated, the total cresol (0026) concentration is used. The regu
latory level of total cresol Is 200 mgll.

[55 FR 11862, Mar. 29. 1990, as amended at 55
FR 22684, June I, 1990; 55 FR 26987. June 29,
1990; 58 FR 46049, Aug. 31, 1993; 67 FR 11254,
Mar. 13, 20021

60

40 CFRCh. I (7-1-Q3 Edition)

Subpart D-lists of Hazardous
Wastes

§ 261.30 General.

(a) A solid waste is a hazardous waste
if it is listed in this subpart, unless it
has been excluded from this list under
§§260.20 and 260.22.

(b) The Administrator will indicate
his basis for listing the classes or types
of wastes listed in this subpart by em
ploying one or more of the foflowing
Hazard Codes:

Ignitable Waste (I)
Corrosive Waste (C)
Reactive Waste (R)
Toxicity Characteristic Waste... (E)
Acute Hazardous Waste (H)
Toxic Waste (T)

Appendix VII identifies the constituent
which caused the Administrator to list
the waste as a Toxicity Characteristic
Waste (E) or Toxic Waste (T) in §§261.31
and 261.32 .

(c) Each hazardous waste listed in
this subpart is assigned an EPA Haz
ardous Waste Number which precedes
the name of the waste. This number
must be used in complying with the no
tification requirements of Section 3010
of the Act and certain recordkeeping
and reporting requirements under parts
262 through 265, 268, and part 270 of this
chapter.

(d) The following hazardous wastes
listed in § 261.31 or §261.32 are subject to
the exclusion limits for acutely haz
ardous wastes established in § 261.5:
EPA Hazardous Wastes Nos. F020,
F02l, F022, F023, F026, and F027.

[45 FR 33119, May 19, 1980, as amended at 48
FR 14294, Apr. I, 1983; 50 FR 2000, Jan. 14,
1985; 51 FR 40636. Nov. 7, 1986; 55 FR 11863,
Mar. 29, 19901

§ 261.31 Hazardous wastes from non
specific sources.

(a) The following solid wastes are
listed hazardous wastes from non-spe
cific sources unless they are excluded
under §§260.20 and 260.22 and listed in
appendix IX.
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Agenda Item J, Rule Adoption: Hazardous Waste Rule Amendments
October 10,2003; EQC Meeting
Page 1 of6

Summary of Proposed Rule Revisions

This proposal adopts by reference 15 recent Environmental Protection Agency (EPA)
amendments to federal hazardous waste rules and also amends numerous Oregon Administrative
Rules (OARs) related to hazardous waste management.

The Department is proposing 12 amendments that correct or clarify Oregon's hazardous waste
regulations. One proposed rule adopts all 15 of the federal rules in Attachment A-2 by reference.
Most of the proposed changes are necessary to update administrative rules to reflect recent rule
changes in the spills program that are referenced in the hazardous waste regulations. Some of
the proposed rules were requested by EPA during our 2002 program reauthorization. Other
changes make Oregon's rules consistent with the proposed federal rules. The following table
and text in this attachment describe each proposed rule change, the reason for the change, the
Oregon impact, and the Department's recommendation to the Environmental Quality
Commission.

Rule # as -, OAR Citation Why is Rule Change Proposed?
found in this
Attachment

1 340-1 00-0002 Necessary to adopt federal rules by
reference

2 340-1 01-0004 Deletion of state regulation that is less
stringent than federal rule as a result of
adopting federal rule

3 340-1 01-0050 Deletion of state rule as a result of
adopting federal rule

4 340-102-0011 Requested by EPA for authorization

5 340-104-0340 Federal reference changed

6 340-1 05-0003 Requested by EPA for authorization

7 340-106-0002 Federal reference changed

8 340-1 09-001 0 New spill response regulations

9 340-100-0020(1); 340- New spill response regulations
100-0004; 340-100-
0010(3); 340-101-
0001(1); 340-101-
0040(1) & (2); 340-103-
0031; 340-104-0001 (5);
340-105-0010(2); 340-
109-0010; 340-110-
0061 (2); 340-111-
0020(1); 340-111-0050

10 340-109-0001 ; 340-113- Requested by EPA during public
0010 comments

11 340-113-0020 Requested by EPA for authorization

12 340-113-0030 Requested by EPA for authorization
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Agenda Item J, Rule Adoption: Hazardous Waste Rule Amendments
October 10, 2003; EQC Meeting
Attachment A-I
Page 2 of6

Administrative Rule Corrections and Amendments

1. Amendment: Amend OAR 340-100-0002, Adoption of EPA's Hazardous Waste and Used
Oil Management Regulations.

a. Background: With each successive adoption of federal hazardous waste regulations, the
Department amends OAR 340-100-0002 to record adopted federal rules and exclusions to the
federal requirements. With this amendment, all of the proposed federal rules in Attachment A-2
are adopted.

b. Oregon Impact: Amendment to OAR notes that federal rules are promulgated through July
24, 2002 with the exception of amendments to 40 CPR Parts 264, 265 and 270 as promulgated
by 65 FR 30886-30913. Adoption of these rules will update Oregon's regulations making them
equivalent to the federal regulations.

c. Recommendation: Amend OAR 340-100-0002 to reflect adoption of federal regulations
through July 24, 2002 with the exception of FR 65,30886-30913.

2. Amendment: Amend OAR 340-101-0004, Exclusions.

a. Background: 40 CPR 261.4(b) (7) exempts solid waste from the extraction, beneficiation and
processing of ores and minerals from the definition of hazardous waste. The federal exemption
is limited to certain types of processing activities and 20 types of processing ore and mineral
wastes.

The current Oregon rule provision at OAR 340-101-0004(1) exempts all mineral processing
wastes from being a hazardous waste, making the state provision less stringent than the federal
management requirements. Federal law requires state environmental regulations to be at least as
stringent as the federal requirements.

To clarify how mineral processing wastes are to be managed, the Department is proposing to
delete the state rule, OAR 340-101-0004(1), which refers to mineral processing wastes.

In addition, the Department is proposing to adopt federal Hazardous Remediation Waste
Management Requirements for dredged sediments (see'item 15 of Federal Hazardous Waste
Rule Amendments). Currently, Oregon Administrative Rules do not reflect the federal exclusion
of these wastes, leaving Oregon rules more stringent than the federal rules. This exclusion is
completed by removing the existing language thereby deleting 40 CFR 261.4(g) (sediment
exclusion) from OAR 340-101-0004(3), and accepting the new federal exclusion for these
wastes.

b. Oregon Impact: The 20 specific processing wastes exempted from management as hazardous
waste include but are not limited to: slag from primary copper lead and zinc processing, gasified
ash from coal gasification, iron blast furnace slag, and chloride process waste solids from
titanium tetrachloride production. Mineral processing wastes not exempted under 40 CPR
261.7(b) (7) remain subject to management as potential hazardous waste. At this time, there are
no known generators of these wastes in Oregon.
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Agenda Item J, Rule Adoption: Hazardous Waste Rule Amendments
October 10,2003; EQC Meeting
Attachment A-I
Page 3 of6

Proposed removal of OAR 340-101-0004(3) will recognize adoption of the federal dredged
sediment provisions.

c. Recommendation: Delete OAR 340-101-0004(1) and (3). (See Attachment A-3, Proposed
Rule #5)

3. Correction: Delete OAR 340-101-0050, Standards for Materials Being Recycled.

a. Background: OAR 340-101-0050(1), regulates metal limits in zinc-containing fertilizers
made from K061 hazardous waste (baghouse dust from secondary steel smelting). In 1999, the
Department established metal limits for zinc-containing fertilizers made from K061 hazardous
waste to be applied to land. Because the Department is recommending the adoption of EPA's
new regulations setting metal limits for zinc-containing fertilizers made from any hazardous
waste, including K061, the Commission must delete its state-only regulation for metal limits,
because those limits are less stringent than new federal limits, including dioxin limits.

b. Oregon Impact: The Oregon Department of Agriculture (ODA) regulates contaminants in
waste-derived fertilizers along with the Department. ODA has adopted the federal standard for
zinc-micronutrient fertilizers made from hazardous wastes. The adoption of this regulation
maintains equivalency with both state programs and the federal program and meets EPA's
authorization expectations.

c: Recommendation: Delete and reserve OAR 340-101-0050(1). (See Attachment A-3,
Proposed Rule #7)

4. Correction: Amend OAR 340-102-0011(2)(e), Hazardous Waste Determination.

a. Background: Reference to "40 CFR 273," Standards for Universal Waste Management, must
be included in the state-only regulation in order to maintain equivalency with the federal
program and program authorization. Universal Waste includes only specific post-consumer-use
wastes. In Oregon these wastes are recalled and unused pesticides, batteries, mercury
containing thermostats and spent fluorescent lighting tubes.

b. Oregon Impact: Inserting "40 CFR Part 273" into the state-only language at OAR 340-102
0011(2)(e) refers generators to the federal standards for universal waste management rules for
possible exclusions or restrictions of their universal wastes.

c: Recommendation: Insert the federal regulation citation 40 CFR Part 273 into the regulatory
language at OAR 340-102-0011(2)(e). (See Attachment A-3, Proposed Rule #8)

5. Correction: Amend the federal citation 40 CFR 264.340(d) in the regulatory language at
OAR 340-104-0340, Applicability to Incinerators.

: ;
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Agenda Item J, Rule Adoption: Hazardous Waste Rule Amendments
October 10, 2003; EQC Meeting
Attachment A-I
Page 4 of6

a. Background: EPA redesignated "40 CFR 264.340fQ)," to "40 CFR 264.340ill," and the
Department must correct the citation to read "40 CFR 264.340ill" in order to maintain
equivalency with the federal program and to meet EPA's authorization expectations.

b. Oregon Impact: Lists a correct citation in the Department's state-only hazardous waste rules.

c: Recommendation: Amend OAR 340-104-0340 to refer to the correct citation 40 CFR
264.340(e). (See Attachment A-3, Proposed Rule #11)

6. Correction: Delete the reference to the federal regulations 40 CFR 270.230(e)(l) in the
regulatory language at OAR 340-105-0003, Consideration Under Federal Law.

a. Background: The federal regulation excludes off-site remediation waste management sites
that are managed pursuant to Remedial Action Plans (RAPs), a form of a RCRA permit. Making
this correction will meet EPA's authorization expectations.

b. Oregon Impact: There will be no impact on Oregon since the Department is already
authorized for corrective action under RCRA.

c: Recommendation: Delete reference to 40 CFR 270.230(e)(I) from OAR 340-105-0003. (See
Attachment A-3, Proposed Rule #12) .. ,. .

7. Correction: Correct the federal regulation "40 CPR 124.11(e)" to" 40 CPR 124.1O(e)" in
the regulatory language at OAR 340-106-0002, Requirements Not Applicable. 40 CPR
124.11(e) does not exist in the federal program.

a. Background: The correct citation is 40 CFR 124.1O(e). The Department inadvertently listed
40 CFR 124.11(e) rather than 40 CFR 124.10(e).

b. Oregon Impact: This change completes the list of federal hazardous waste permitting rules.

c: Recommendation: Amend OAR 340-106-0002 to correct citation 124.1O(e). (See
Attachment A-3, Proposed Rule #14)

8. Correction: Delete OAR 340-109-001O(6)(a) and change 340-109-001O(6)(b) to (6)(a).
Remove reference to deleted spill response rules, Division 108 and add reference to the new spill
response Division 142.

a. Background: This change reflects spill response regulations in the new Division 142 (adopted
by the Commission in January, 2003), deletes reference to now deleted Division 108 spill
response regulations, and references new Division 142.

b. Oregon Impact: Provide rule consistency.
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c. Recommendation: Delete references to Division 108 in OAR 340-109-0010; amend 340-109
0010 to refer to new Division 142. (See Attachment A-3, Proposed Rule #16)

9. Correction: Amend references from Division 108 to the new Division 142 that replaces it in
Chapter 340 Divisions 100, 101, 103-105, 110, 111, and 113.

a. Background: Change reflects spill response regulations in new Division 142. Deletes
reference to deleted Division 108 spill response regulations and references new Division 142.

b. Oregon Impact: Provide rule consistency.

c. Recommendation: Delete reference to Division 108 and add new reference to Division 142 in
OAR 340-100-0020(1),340-100-0004, 340-100-0010(3), 340-101-0001(1), 340-101-0040(1),
340-101-0040(2), 340-103-0031, 340-104-0001(5), 340-105-0010(2)(d)(B)(iii)(II), 340-109
0010, 340-110-0061(2), 340-111-0020(1), and 340-111-0050. (See Attachment A-3, Proposed
Rule #1,2,3,4,6,9, 10, 13, 16, 17, 18, and 19)

10. Correction: Correct and clarify OAR 340-100-0010, 340-109-0001, and 340-113-0010 to
clarify that state-only pesticide residues are not federal hazardous waste or universal waste.

a. Background: The existing rule may be interpreted to imply that all "Pesticide Residue,"
which includes all pesticide waste not regulated as federal hazardous wastes is, by definition,
federal "universal waste." That is incorrect and was never the intention of the Department when
developing OAR 340-113-0010. Pesticide residue is not defined as a "universal waste" even
though residues may be managed according to the same universal waste management
requirements under State law.

b. Oregon Impact: Generators of pesticide residue will now know for certain that these
materials may be managed according to universal waste management standards but are not by
definition a "universal waste." Clarifying the Department's intent will meet EPA's authorization
expectation.

c: Recommendation: Amend OAR 340-100-0010, 340-109-0001, and 340-113-0010 to clarify
that state-only pesticide residues are not included in the definition of universal waste. (See
Attachment A-3, Proposed Rule #3, 15, and 20)

11. Correction: Correct OAR 340-113-0020(1) Universal Waste Management, by removing
reference to non-existent rule and correct reference from 40 CFR 273.6 to 40 CFR 273.9.

a. Background: This reference contains a non-existent rule, OAR 340-113-0030(5), which must
be deleted to meet EPA's authorization expectations. OAR 340-113-0030(5) was deleted with
adoption of the federal universal waste lamp provisions in 2000. In addition, 40 CFR 273.6 was
changed to 40 CFR 273.9 by EPA.
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b. Oregon Impact: Removal of the citation clarifies that no such regulation exists and references
correct federal citation of 273.9.

c: Recommendation: Delete OAR reference to OAR 340-113-0030(5) in 340-113-0020(1) and
amend citation to 40 CFR 273.6 to 273.9. (See Attachment A-3, Proposed Rule #21)

12. Correction: Amend OAR 340-113-0030(1) & (2), Standards for Small and Large Quantity
Handlers of Universal Waste, to reference correct federal universal waste rule provision.

a. Background: EPA changed citation in universal waste regulation, 40 CFR Part 273 from
273.6 to 273.9. State reference currently references a non-existent section 273.6, Definitions.

b. Oregon Impact: Correction to OAR 340-113-0030(1) & (2) will reference correct federal
universal waste definition section of 273.9.

c. Recommendation: Correct reference in OAR 340-113-0030 from 40 CFR 273.6 to 273.9.
(See Attachment A-3, Proposed Rule #22)
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Attachment A-2

Federal Hazardous Waste Rule Amendments to be Adopted

This attachment describes the 15 federal amendments the Department is recommending
be adopted by reference. All of the federal amendments described in this attachment are
adopted by the first state amendment described in Attachment A-I.

1. Proposed Rule: Organobromines Production Wastes; Petroleum Refining Wastes;
Identification and Listing of Hazardous Waste; Land Disposal Restrictions; Final Rule
and Correcting Amendments. [65 FR 36365, June 8, 2000.]

a. Background: This rule corrects errors made in EPA's August 6, 1998 and March 17,
2000 rule amendments associated with four hazardous wastes that are generated by the
petroleum refining industry. The 2000 rule language included a typographical error
which made the rule unclear.

The intent of EPA's corrective rule amendment is to clarify that residuals generated from
processing or recycling oil-bearing secondary materials that are not returned to a refinery
operation are always designated as F037 listed hazardous wastes when disposed of or
intended for disposal. The corrective rule creates no new regulatory requirements.

b. Oregon Impact: Adopting this rule will make Oregon administrative rules consistent
with the EPA rule. The corrected rule does not create new regulatory requirements. At
this time there are no known F037 wastes being generated in Oregon.

c. Recommendation: Adopt the rule correction.

2. Proposed Rule: National Emission Standards for Hazardous Pollutants (NESHAPS):
Final Standards for Hazardous Air Pollutants for Hazardous Waste Combustors;
Technical Corrections. [65 FR 42292, July 10,2000; 66 FR 24270, May 14,2001; 66 FR
35106, July 3, 2001.]

a. Background: On September 30, 1999, the EPA adopted standards to more rigorously
control toxic emissions from burning hazardous waste in incinerators, cement kilns, and
lightweight aggregate kilns. Several amendments to the original emission standards have
subsequently been promulgated. Adopting these standards at this time ensures that
Oregon's rules are consistent with federal rules and allows the Department to be the
primary implementing agency.
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This rule adds gas turbines to the regulatory list of approved burners for hazardous waste
comparable/synthetic gas fuel burners. This rule also corrects a typographical error in the
1998 NESHAPS rule and includes an amendment codifying a court vacatur of the Notice
of Intent to Comply (NIC) provisions in the hazardous waste regulations relating to the
standards for hazardous waste combustors.

b. Oregon Impact: The Commission has already updated the air quality portion of the
NESHAPS, and now the hazardous waste program (HW) is proposing to update its
portion. By adopting these corrections and clarifications of the NESHAPS standards for
hazardous waste combustors, the Commission ensures that the air quality and hazardous
waste rules are equivalent while maintaining consistent protectiveness. There is one
hazardous waste combustor in Oregon subject to the combustor rules. That facility is the
Umatilla Chemical Agent Disposal Facility outside of Hermiston, Oregon. The adoption
of these rules will not have an impact on the existing permit for this facility since that
permit includes the previously adopted AQ rules.

c. Recommendation: Adopt the rule correction.

3. Proposed Rule: Hazardous Waste Management System; Identification and Listing of
Hazardous Waste; Chlorinated Aliphatic Production Wastes; Land Disposal Restrictions
for Newly Identified Wastes; and CERCLA Hazardous Substance Designation and
Reportable Quantities. [65 FR 67068, November 8, 2000.]

~; -,

a. Background: In response to a lawsuit, EPA added two new waste streams (KI74
wastewater treatment sludge containing dioxin and Kl75-wastewater treatment sludge
containing mercury) generated by some in the chlorinated aliphatic manufacturing
industry to the list of hazardous wastes. The listed wastes are those generated by
industries manufacturing ethylene dichloride (EDC) and vinyl chloride monomer (VCM).

b. Oregon Impact: At this time, there are no facilities reporting the generation of such
wastes in Oregon.

c. Recommendation: Adopt the rule.

4. Proposed Rule: Deferral of Phase IV Standards for Polychlorinated Biphenyls
(PCBs) as a Constituent Subject to Treatment in Soil. [65 FR 81373, December 26,
2000.]

a. Background: This rule temporarily defers the requirement that PCBs be treated as a
constituent subject to treatment when present in soils that exhibit the toxicity
characteristic for metals. PCB's are a group of synthetic organic chemicals that, as
wastes, show up as either oily liquids or solids. Once in the environment, PCB's do not
readily break down and therefore remain for very long periods of time, increasing the
availability of these materials to humans.
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Federal PCB treatment standards were promulgated in 1998; however, EPA claims that
the regulation discourages generators from cleaning up contaminated, PCB metal-bearing
soils. This is the opposite of what EPA wanted to achieve when it promulgated
alternative treatment standards for contaminated soils.

b. Oregon Impact: State cleanup rules require that soils contaminated with hazardous
waste meet applicable land disposal restriction standards when excavated soils are placed
on land. Generally, no cleanup sites were identified in Oregon that have high
concentrations of both metals and PCBs. Deferral of the PCB treatment standards for
these sites should not have an effect.

c. Recommendation: Adopt the deferral.

5. Proposed Rule: Storage, Treatment, Transportation and Disposal of Mixed Waste.
[66 FR 27218, May 16,2001.]

a. Background: This rule promulgates conditional exemptions for: (1) low-level mixed
wastes (LLMW) from most RCRA Subtitle C (hazardous waste) storage and treatment
regulations, and (2) LLMW and technologically enhanced naturally occurring and/or
accelerator produced radioactive material (NARM) from most hazardous waste
manifesting, transportation, and disposal regulations when specified conditions are met.

Mixed low-level radioactive wastes are mixtures that contain hazardous constituents
regulated under RCRA. The rule provides that if a facility is licensed by the Nuclear
Regulatory Commission (NRC) and the waste is managed according to specified
conditions, the waste will be exempted from most hazardous waste management
requirements.

b. Oregon Impact: The Commission previously adopted the federal "mixed waste"
management regulations. Through these rules, the Department regulates the hazardous
waste component of any mixture of a hazardous and a low-level radioactive waste. The
NRC, through the Oregon Office of Energy and Oregon Department of Human Services
(Oregon Public Health Services), regulates the low-level radioactive component.
Adoption of this rule will clarify the proper management of these types of wastes and
eliminate jurisdictional confusion. Low-level radioactive and ignitable liquid wastes
produced at research laboratories or universities, facilities which are licensed by the
NRC, are an example of a low-level mixed waste that could be conditionally exempted
from most hazardous waste regulations if this amendment is adopted.

c. Recommendation: Adopt the rule.

6. Proposed Rule: Hazardous Waste Identification Rule (HWIR); Revisions to the
Mixture and Derived-From Rules. [66 FR 27266, May 16, 2001.]

I',

s ,',.
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a. Background: In response to a federal court case, the revision expands the exclusion
for mixtures or derivatives of listed wastes that are listed solely for the ignitability,
corrosivity, or reactivity characteristics. Such mixtures and derivatives may be treated to
remove the characteristic, and then disposed of as non-hazardous waste in a solid waste
landfill, provided land disposal restrictions are met.

b. Oregon Impact: This allows generators of derived-from waste that is listed solely for
ignitability, corrosivity or reactivity, to no longer manage those wastes as hazardous,
provided the wastes do not exhibit any of the noted characteristics. The decharacterized
wastes must meet land disposal restriction standards before the wastes may be disposed
of in a solid waste landfill. Adoption of this rule will clarify management standards for
these wastes and make Oregon's regulations equivalent to EPA's.

c. Recommendation: Adopt the rule.

7. Proposed Rule: Correction to the Hazardous Waste Identification Rule (HWIR):
Revisions to the Mixture and Derived-From Rules. [66 FR 50332, October 3,2001.]

a. Background: This rule clarifies 1) the federal exclusion from the definition of solid
waste of certain mixtures of wastes, commonly referred to as Bevill wastes (20 "mineral
processing" wastes excluded from the definition of hazardous wastes), and 2) the federal
exclusion of listed hazardous wastes that are listed solely because they contain a
characteristic of ignitability, corrosivity.or reactivity (ICR), provided the waste has been
decharacterized.

b. Oregon Impact: The Commission adopted the original federal mixture and derived
from rules. Adoption of this rule will clarify management standards for these wastes and
make Oregon's regulations equivalent to EPA's.

c. Recommendation: Adopt the correction.

8. Proposed Rule: Change of Official EPA Mailing Address; Additional technical
Amendments and Corrections. [66 FR 34374, June 28, 2001.]

a. Background: The rule updates the official mailing address for EPA, due to the
relocation of the majority o~ its Headquarters offices to downtown Washington, D.C.

b. Oregon Impact: None

c. Recommendation: Adopt the rule.

9. Proposed Rule: Hazardous Waste Management System; Identification and Listing of
Hazardous Waste: Inorganic Chemical Manufacturing Wastes; Land Disposal
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Restrictions for Newly Identified Wastes; and CERCLA Hazardous Substance
Designation and Reportable Quantities. [66 FR 58258, November 20,2001, and 67 FR
17119, April 9, 2002 (Corrections)].

a. Background: As a result of a consent decree, EPA is listing three new inorganic
hazardous wastes, (KI76, KI77, and K178) from chemical manufacturing, and
establishing land disposal restrictions standards for these wastes. The listing of these
wastes as hazardous will subject the wastes to comprehensive regulation, including the
applicable land disposal treatment standards.

b. Oregon Impact: The rule is already in effect in Oregon, but is currently implemented
by EPA. There are no known generators of these wastes in Oregon.

c. Recommendation: Adopt the rule.

10. Proposed Rule: Amendments to the Corrective Action Management Unit Rule. [67
FR 2962, January 22, 2002.]

a. Background: A Corrective Action Management Unit (CAMU) is a unit, established at
a cleanup site, in which wastes can be treated, stored or disposed of without having to
meet land disposal restrictions or trigger minimum technology requirements. The rule
amends the 1993 CAMU rule to remove cleanup disincentives that RCRA can create and
to facilitate treatment, storage and disposal of hazardous .wastes generated during
cleanups. '; '. '

b. Oregon Impact: The Commission adopted the original "CAMU" rule and the
Department became authorized to implement the CAMU standards in lieu of EPA in
1995. However, because of a legal challenge, EPA amended the base CAMU rule, and
because the Department is authorized for the base CAMU rule, EPA granted the
Department interim authorization to implement the CAMU amendments. Therefore,
adoption of the amendments is necessary to provide continuity in the CAMU waste
management program. In addition, adoption of the rule should facilitate the cleanup of
contaminated sites by allowing more options for off-site treatment of wastes, perhaps
resulting in lower costs.

c. Recommendation: Adopt the amendments.

11. Proposed Rule: NESHAPS: Interim Standards for Hazardous Air Pollutants for
Hazardous Waste Combustors (Interim standards rule). [67 FR 6792, February 13,
2002.]

a. Background: As in # 2 above, the EPA has adopted standards to more rigorously
control toxic emissions from burning hazardous waste in incinerators, cement kilns, and
lightweight aggregate kilns. Several amendments to the original emission standards have
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subsequently been promulgated. Portions of the rule were vacated by the Court, and EPA
was granted an extension to develop these interim standards. These interim standards
replace the vacated emission standards until final standards are promulgated by June
2005.

b. Oregon Impact: Air Quality (AQ) already adopted their portion of the NESHAP, and
with this rule HW is updating its rule to be consistent. There is one hazardous waste
combustor in Oregon subject to the combustor rules. That facility is the Umatilla
Chemical Agent Disposal Facility outside of Hermiston, Oregon. The adoption of these
rules will not have an impact on the existing permit for this facility since that permit
includes the previously adopted AQ rules.

c. Recommendation: Adopt the rule.

12. Proposed Rule: NESHAPS: Standards for Hazardous Air Pollutants for Hazardous
Waste Combustors. [67 FR 6968, February 14,2002.]

a. Background: As in # 2 above, the EPA has adopted standards to more rigorously
control toxic emissions from burning hazardous waste in incinerators, cement kilns, and
lightweight aggregate kilns. Several amendments to the original emission standards have
subsequently been promulgated. This rule corrects technical errors that were made in the
September 30, 1999 EPA rulemaking establishing standards for hazardous waste burning
cement kilns, lightweight aggregate kilns and incinerators (see 64 FR52828, as amended
64 FR 63209).

b. Oregon Impact: AQ already adopted their portion of the NESHAP, and with this rule
HW is updating its rule to be consistent. There is one hazardous waste combustor in
Oregon subject to the combustor rules. That facility is the Umatilla Chemical Agent
Disposal Facility outside of Hermiston, Oregon. The adoption of these rules will not
have an impact on the existing permit for this facility since that permit includes the
previously adopted AQ rules.

c. Recommendation: Adopt the rule.

13. Proposed Rule: Vacatur of Mineral Processing Spent Materials Being Reclaimed as
Solid Wastes and TCLP Use with Manufacturing Gas Plant Wastes (MGP). 67 FR
11251, March 13,2002.

a. Background: Because of a court challenge, EPA was required to vacate a previous
rule that excluded certain mineral processing waste "secondary materials" from the
definition of solid waste. EPA's original rule was promulgated to avoid the practice of
placing mineral processing wastes on the ground, unprotected. However, the Court for
the District of Columbia ruled that the additional processing of by-products and sludge
generated from mineral processing is a continuation of the manufacturing process.
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The court also determined that the Toxicity Characteristic Leaching Procedure (TCLP)
was not appropriate for evaluating manufacturing gas plant (MGP) waste because the
TCLP test was developed to evaluate only those wastes destined for disposal in solid
waste disposal facilities, and there is no evidence that these wastes have been managed in
such facilities.

b. Oregon Impact: The Commission previously adopted EPA's rule classifying mineral
processing by-products and sludge as "solid wastes" when being reclaimed. However,
these secondary materials were exempted from the definition of solid wastes if the
materials were physically contained prior to and during reclamation (recycling). The
effect of this rule vacatur is that certain mineral processing wastes that are by-products or
sludge and destined for reclamation are not classified as "solid waste" and, therefore,
have no requirement to be physically contained.

There are no known operations generating mineral processing characteristic by-products
or sludge that are affected by the vacatur in Oregon.

There are seven MGP cleanup sites in Oregon. Two of these have already been cleaned
up. The remaining five sites could be affected by this rule change. Adoption of the
vacatur should increase flexibility and decrease costs for cleanups at these sites.

c. Recommendation: Adopt the rule deletions.

14. Proposed Rule: Zinc Fertilizers Made From Recycled Hazardous Secondary
Materials. [67 FR 48393, July 24, 2002.]

a. Background: This rule establishes exclusions from the definition of solid waste and
limits for metals and dioxin in zinc-containing fertilizers made from hazardous wastes.

b. Oregon Impact: In 1999, the Commission adopted metal limits for zinc-containing
fertilizers made from K061 hazardous wastes. Prior to that, K061 (baghouse dust from
steel manufacturing) could be processed and placed on the ground as fertilizer without
having to meet dioxin and metal limits.

EPA's fertilizer rule establishes standards for all zinc-containing fertilizers made from
hazardous waste, including K061. These new EPA standards supersede the Department's
because they are more stringent than Oregon rules.

In addition, the Oregon Department of Agriculture (ODA) is also adopting by reference
EPA's new rules, and the Department's adoption will be consistent with the ODA.

c. Recommendation: Adopt the rule.
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15. Proposed Rule: Hazardous Remediation Waste Management Requirements
(HWIR-Media); [63 FR 65874, November 30, 1998.]

a. Background: This proposed rule excludes from the definition of hazardous waste,
dredged sediments managed pursuant to certain federal Clean Water Act requirements.
This exclusion is limited to sediments destined for upland disposal areas with return flow
discharge or otherwise regulated by the Clean Water Act. Sediments destined for upland
disposal with no return flow will not be eligible for this exclusion.

b. Oregon Impact: On July 14, 2000, the Commission elected not to adopt the federal
dredged materials exclusion in this rule from the definition of hazardous wastes. At that
time, the Department was evaluating the best way to manage contaminated dredged
sediments and stated that it was premature to eliminate the hazardous waste regulations
as a management option.

Since then, the Department has evaluated best management methods for dredged
materials throughout their life cycle, and believes that adoption of the exclusion will
promote cleanup of contaminated sediments. Sediments meeting the exclusion will be
managed according to Clean Water Act requirements. Sediments not meeting the
conditions of the exclusion will be subject to applicable solid waste and hazardous waste
management requirements. Hazardous waste regulations may be in effect after the
dewatering of the dredged materials and before their final upland disposal if these
materials are determined to be a solid waste.

c. Recommendation: Adopt the rule.
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22 June, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasca Upland

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Enclosed arethe results ofanalyses for samples received bythe laboratory on 06/03/04 16:45. Ifyou
have anyquestions concerning this report, please feel free tocontact me.

Sincerely,

Philip Nerenberg
Laboratory Manager

WorkOrders included in this report:

P4F0166
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B. Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 II :55

ANALYTICAL REPORT FOR SAMPLES

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2708-040602-100

2708-040602-101

North Creek Analytical - Portland

rPJJ,p~
Philip Nerenberg, Laboratory Manager

Laboratory ID

P4F0166-01

P4F0166-02

Matrix

Water

Water

Date Sampled

06/02104 14:05

06/02104 14:45

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

06/03/04 16:45

06/03/04 16:45

Page 1 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, 8eaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland
Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 II :55

Total Metals per EPA 6000nOOo Series Methods

North Creek Analytical - Portland

Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040602-101 (P4FOI66·02) Water

Arsenic
Chromium
Copper
Lead
Nickel
Zinc

North Creek Analytical - Portland

(PJ..¥~
Philip Nerenberg, Laboratory Manager

0.00177
0.00803
0.00856
0.00446
0.0121
0.0288

0.00100
0.00100
0.00200
0.00100
0.00200
0.00500

mg/\

Sampled: 06/02104 Received: 06/03/04

EPA 6020 06/08/04 06110/04 4060323

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 11:55

Dissolved Metals per EPA 6000nOOo Series Methods

~, Z2.. " North Creek Analytical- Portland

Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040602-101 (P4FOI66-02) Water

Arsenic
Chromium
Copper
Lead
Nickel
Zinc

0.00134
0.00100

ND
ND

0.0238
0.0199

0.00100

0.00100

0.00200

0.00100

0.00200
0.00500

mg/l

Sampled: 06/02104 Received: 06/03/04

EPA 6020 06110/04 06112/04 4060454

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJUp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122/04 II :55

Volatile Organic Compounds per EPA Method 8260B
r: North Creek Analytical. Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040602-100 (P4FOI66-01) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform
Bromomethane
2-Butanone

n-Butylbenzene
sec-Butylbenzene

tert -Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform
Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-J-chloropropane

Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

J,J-Dichloroethane
1,2-Dichloroethane
J,J-Dichloroethene
cis-l,2-Dichloroethene

trans-l,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,l-Dichloropropene

cis-l,3-Dichloropropene

North Creek Analytical - Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND
ND

ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00
5.00
10.0

5.00
1.00

1.00
10.0

1.00
1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00
1.00
1.00
1.00

1.00

5.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugII

Sampled: 06/02/04 Received: 06/03/04

EPA 8260B 06/09/04 06/09/04 4060374

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 29
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 II :55

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical. Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040602-100 (P4FOI66-01) Water

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene
p-Isopropyltoluene
4-Methyl-2-pentanone
Methyl tert-butyl ether
Methylene chloride
Naphthalene
n-Propylbenzene

Styrene
1,1,1,2-Tetrachloroethane
I, I ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene
1,1, l-Trichloroethane
I, I ,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
o-Xylene

rn.p-Xylene

Surr: 4-BFB
Surr: l,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

North Creek Analytical- Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

NO
NO

NO

NO
NO
NO
NO
NO
NO
ND
NO

ND
NO
NO
ND
ND
NO
NO

NO
NO

NO
NO
ND

ND
NO
NO
ND
NO

92.0%
102 %
100%

98.0%

1.00
1.00

2.00

10.0
2.00
2.00

5.00
1.00
5.00
2.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00

75-120
77-129
80-121
80-120

ugll

Sampled: 06/02104 Received: 06/03/04

EPA 8260B 06/09/04 06/09/04 4060374

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of 29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 II :55

Volatile Organic Compounds per EPA Method 8260B

I~ ...~ North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040602-101 (P4FOI66-02RE1)Water

Acetone
Benzene

Bromobenzene

Bromochloromethane
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
l ,2-Dichlorobenzene
l ,3-Dichlorobenzene
IA-Dichlorobenzene
Dichlorodifluoromethane
I,I-Dichloroethane
l ,2-Dichloroethane
I, l-Dichloroethene
cis-I,2-Dichloroethene
trans-I ,2-Dichloroethene
l ,2-Dichloropropane

I ,3-Dichloropropane

2,2-Dichloropropane

l. l-Dichloropropene
cis-I ,3-Dichloropropene

North Creek Analytical- Portland

ljJ),J.p~
Philip Nerenberg, Laboratory Manager

ND
8.00
ND

ND

ND
ND
ND

ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND

ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND

ND

125
5.00
5.00

5.00

5.00
5.00
25.0
50.0
25.0
5.00
5.00

50.0
5.00
5.00
5.00
5.00
25.0
5.00

5.00
25.0

5.00
5.00
5.00

5.00
5.00
5.00
25.0

5.00
5.00
5.00
5.00
5.00

5.00
5.00

5.00

5.00

5.00

ug/l 5

Sampled: 06/02/04 Received: 06/03/04

EPA 8260B 06110/04 06110/04 4060429

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 II :55

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040602-101 (P4FOl66-02RE1) Water

trans-I ,3-Dichloropropene

Ethylbenzene
Hexachlorobutadiene

2-Hexanone
IsopropyIbenzene
p-Isopropyltoluene
4-Methyl-2-pentanone
Methyl tert-butyl ether
Methylene chloride
Naphthalene
n-Propylbenzene

Styrene
1,1,I ,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,l-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Vinyl chloride
o-Xylene
m,p-Xylene

Surr:4-BFB
Surr: 1,2·DCA-d4
Surr: Dibromofluoromethane
Surr: Toluene-d8

North Creek Analytical- Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

ND
ND
ND

ND
ND
ND
ND

ND
ND
328
ND

ND

ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

91.0%
94.5%
96.5%
92.0%

5.00
5.00
10.0

50.0
10.0
10.0
25.0
5.00
25.0
10.0
5.00

5.00

5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0

75-120
77-129
80-121
80-120

ugll 5

Sampled: 06/02104 Received: 06/03/04

EPA 8260B 06110/04 06110/04 4060429

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 11:55

Semivolatile Organic Compounds per EPA Method 8270C

North Creek Analytical - Portland

Analyte &- S(o Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040602-101 (P4FOI66-02) Water

Carbazole
Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Benzoic Acid
Benzyl alcohol
4-Bromophenyl phenyl ether

Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether
2-Chloronaphthalene
2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a,h) anthracene

Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol
2,4-Dinitrotoluene

North Creek Analytical - Portland

UJ1J,p~
Philip Nerenberg, Laboratory Manager

ND
71.3

ND

45.9

50.4
66.7
39.4
50.9
40.6
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
69.2
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND

25.0
25.0
25.0

25.0

25.0
25.0
25.0

25.0
25.0
250
50.0
25.0
25.0
25.0
100

50.0
25.0

50.0
25.0
25.0

25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0

25.0
25.0
25.0
50.0
25.0

50.0
125

25.0

ugll 5

Sampled: 06/02/04 Received: 06/03/04

EPA 8270C 06/07/04 06/09/04 4060257

North Creek Analytical, Inc.
Environmental laboratory Network

R·05

Page 8 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 11:55

Semivolatile Organic Compounds per EPA Method 8270C

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040602-101 (P4FOI66-02) Water

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene
Fluorene
Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno (1,2,3-cd) pyrene
Isophorone

2-Methylnaphthalene

2-Methylphenol

3-,4-Methylphenol

Naphthalene
2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6- Trichlorophenol

Surr: 2-Fluorobiphenyl
Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5
Surr: Phenol-d6
Surr: p-Terphenyl-d14
Surr: 2,4,6-Tribromophenol

North Creek Analytical- Portland

OJ~~
Philip Nerenberg, Laboratory Manager

NO

NO

161
34.5

NO

NO

NO

NO

36.9
NO

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

136
ND

199
ND

ND

ND

77.3 %
38.9%

77.5%
27.7%
116%

97.2%

25.0

50.0

25.0

25.0

25.0

50.0

50.0

50.0

25.0

25.0

25.0

50.0

25.0

25.0

25.0

50.0

50.0

25.0

25.0

125

50.0

25.0

50.0

25.0

25.0

25.0

25.0

25.0

25.0

26-135
6-124

23-147
11-130
38-149
19-126

ugll 5

Sampled: 06/02104 Received: 06/03/04

EPA 8270C 06/07/04 06/09/04 4060257

North Creek Analytical, Inc.
Environmentat Laboratory Network

R-05

Page 9 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland
Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 11:55

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North Creek Analytical - Portland

('6" 2.. 'Z--
Reporting

Result Limit Units Dilution Method Prepared Analyzed Batch

2708-040602-101 (P4FOI66-02) Water Sampled: 06/02104 Received:06/03/04

Acenaphthene 54.1 2.00 ug/l 20 EPA 8270m 06/07/04 06/09/04 4060262
Acenaphthylene 4.08 2.00
Anthracene 14.1 2.00
Benzo (a) anthracene 7.99 2.00
Benzo (a) pyrene 9.45 2.00
Benzo (b) fluoranthene 7.03 2.00
Benzo (ghi) perylene 6.89 2.00
Benzo (k) fluoranthene 6.04 2.00
Chrysene 10.2 2.00
Dibenzo (a.h) anthracene ND 4.00
Fluoranthene 44.2 2.00
Fluorene 23.3 2.00
Indeno (1,2,3-cd) pyrene 4.81 2.00
Naphthalene 21.0 2.00
Phenanthrene 53.7 2.00
Pyrene 50.7 2.00

Surr: Fluorene-dlO 85.6% 25-125
Surr: Pyrene-dlO 73.7% 23-150

Surr: Benzo (a) pyrene-dl2 39.3 % 10-125

Notes

R-05

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(fJ1d.p~
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network

Page 10 of 29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 11:55

Conventional Chemistry Parameters per APHAIEPA Methods

North Creek Analytical - Portland

--.Sb -:>r8 -2'7..
Reporting

Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040602-101 (P4FOI66-02) Water Sampled: 06/02104 Received: 06/03/04

Cyanide (amenable) 0.0343 0.00500 mg/l EPA 9010A 06114/04 06115/04 4060555
Cyanide (total) 0.0800 0.00500 EPA 9012A 06111104 06111/04 4060476

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 11 of 29
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 11:55

Total Metals per EPA 6000nOOo Series Methods - Oualitv Cont~6Iit·

North Creek Anal .cal - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060323 - EPA 200/3005

Blank (4060323-BLK1) Prepared: 06/08/04 Analyzed: 06109104
Arsenic NO 0.00100 mgll

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4060323-BS1) Prepared: 06/08/04 Analyzed: 06110/04
Arsenic 0.0960 0.00100 mg/l 0.100 96.0 80-120

Chromium 0.102 0.00100 0.100 102 80-120

Copper 0.0979 0.00200 0.100 97.9 80-120

Lead 0.101 0.00100 0.100 101 80-120

Nickel 0.0974 0.00200 0.100 97.4 80-120

Zinc 0.0940 0.00500 0.100 94.0 80-120

LCS Dup (4060323-BSD1) Prepared: 06/08/04 Analyzed: 06110104
Arsenic 0.0973 0.00100 mg/I 0.100 97.3 80-120 1.35 20

Chromium 0.105 0.00100 0.100 105 80-120 2.90 20

Copper 0.0995 0.00200 0.100 99.5 80-120 1.62 20

Lead 0.103 0.00100 0.100 103 80-120 1.96 20

Nickel 0.100 0.00200 0.100 100 80-120 2.63 20

Zinc 0.0954 0.00500 0.100 95.4 80-120 1.48 20

Duplicate (4060323·DUP1) Source: P4F0072-01 Prepared: 06/08/04 Analyzed: 06110104
Arsenic 0.000830 0.00100 mg/I 0.000850 2.38 20

Chromium 0.00348 0.00100 0.00391 11.6 20

Copper 0.0598 0.00200 0.0574 4.10 20

Lead 0.00572 0.00100 0.00546 4.65 20

Nickel 0.00485 0.00200 0.00488 0.617 20

Zinc 0.159 0.00500 0.154 3.19 20

The results in this report apply 10 the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of29
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420,9200 fax 425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924,9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906,9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383,9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 11:55

orth Creek Anal .cal - Portland

Analyte

Batch 4060323 - EPA 200/3005

Result
Reporting

Limit Units
Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain ofcustody document. This analytical report must be reproduced in its
entirety.

Matrix Spike (4060323-MSl)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

Matrix Spike (4060323-MS2)
Arsenic

Chromium
Copper

Lead

Nickel

Zinc

North Creek Analytical - Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

Source: P4F0072-01
0.0974 0.00100 mg/I

0.107 0.00100

0.158 0.00200

0.108 0.00100

0.104 0.00200

0.250 0.00500

Source: P4F0072-02
0.102 0.00100 mg/l

0.107 0.00100

0.109 0.00200

0.102 0.00100

0.104 0.00200

0.126 0.00500

Prepared: 06/08/04 Analyzed: 06/10/04

0.100 0,000850 96.6 75-125

0.100 0.00391 103 75-125

0.100 0.0574 101 75-125

0.100 0.00546 103 75-125

0.100 0,00488 99.1 75-125

0.100 0.154 96.0 75-125

Prepared: 06/08/04 Analyzed: 06/10/04
0.100 0.000420 102 75-125

0.100 0.00106 106 75-125

0.100 0.00854 100 75-125

0.100 ND 102 75-125

0.100 0.00213 102 75-125

0.100 0.0291 96.9 75-125

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of 29
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 11:55

.:.Dissolved Metals .ner EPA 600017000 Series Methods.-Oualitv Control

orth Creek Anal .cal - Portland

, , .c : ~,'::,

" \~';~<':8±D;<!t,::;J ~

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4060454 - EPA 200/3005 Diss

Blank (4060454-BLKl) Prepared: 06/10/04 Analyzed: 06112104
Arsenic ND 0.00100 mg/I

Chromium ND 0.00100

Copper ND 0.00200

Lead ND 0.00100

Nickel ND 0.00200

Zinc ND 0.00500

LCS (4060454-BS1) Prepared: 06/10/04 Analyzed: 06112104
Arsenic 0.0961 0.00100 mgll 0.100 96.1 80-120

Chromium 0.101 0.00100 0.100 101 80-120

Copper 0.101 0.00200 0.100 101 80-120

Lead 0.100 0.00100 0.100 100 80-120

Nickel 0.105 0.00200 0.100 105 80-120

Zinc 0.0942 0.00500 0.100 94.2 80-120

LCS Dup (4060454-BSDl) Prepared: 06110/04 Analyzed: 06112104
Arsenic 0.100 0.00100 mg/I 0.100 100 80-120 3.98 20
Chromium 0.103 0.00100 0.100 103 80-120 1.96 20

Copper 0.105 0.00200 0.100 105 80-120 3.88 20

Lead 0.0991 0.00100 0.100 99.1 80-120 0.904 20

Nickel 0.106 0.00200 0.100 106 80-120 0.948 20
Zinc 0.0977 0.00500 0.100 97.7 80-120 3.65 20

Duplicate (4060454-DUPl) Source: P4F0212-01 Prepared: 06/10/04 Analyzed: 06/12104
Arsenic 0.00151 0.00100 mg/I 0.00119 23.7 20 Q-06

Chromium 0.000840 0.00100 0.00498 142 20 Q-06

Copper 0.00231 0.00200 0.00218 5.79 20

Lead 0.000760 0.00100 0.000640 17.1 20

Nickel 0.0326 0.00200 0.0320 1.86 20
Zinc 0.0687 0.00500 0.0647 6.00 20

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

ljJt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 of 29
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Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, 5ulte F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 II :55

North Creek Anal 'cal- Portland

Analyte

Batch 4060454 - EPA 200/3005 Diss

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Matrix Spike (4060454-MSl)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

Matrix Spike (4060454-MS2)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

North Creek Analytical - Portland

(jJJ.¥~
Philip Nerenberg, Laboratory Manager

Source: P4F0212-01
0.109 0.00100 mg/I

0.107 0.00100

0.101 0.00200

0.0913 0.00100

0.134 0.00200

0.169 0.00500

Source: P4F0212-02
0.112 0.00100 mg/I

0.103 0.00100

0.0958 0.00200

0.0913 0.00100

0.138 0.00200

0.106 0.00500

Prepared: 06/10/04 Analyzed: 06/12104

0.100 0.00119 108 75-125

0.100 0.00498 102 75-125

0.100 0.00218 98.8 75-125

0.100 0.000640 90.7 75-125

0.100 0.0320 102 75-125

0.100 0.0647 104 75-125

Prepared: 06/1 0/04 Analyzed: 06/12104
0.100 0.00796 104 75-125

0.100 0.00538 97.6 75-125

0.100 0.00177 94.0 75-125

0.100 0.000600 90.7 75-125

0.100 0.0338 104 75-125

0.100 0.0103 95.7 75-125

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 of 29
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 11:55

orth Creek Anal tical - Portland

Analyte

Batch 4060374 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060374-BLKl)
Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert- Buty Ibenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

I,I-Dichloroethane

1,2-Dichloroethane

I,I-Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2- Dichloropropane

1,1-Dichloropropene

North Creek Analytical - Portland

ljJ).J.p~
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0
1.00
1.00
1.00
1.00
1.00
5.00

10.0

5.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
5.00
1.00
1.00
5.00
1.00
1.00

1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00

ugll

Prepared & Analyzed: 06/09/04

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 160f29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 1111S Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 11:55

North Creek Anal .cal - Portland

Analyte

Batch 4060374 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4060374·BLKI)
cis-I,3-0ichloropropene

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropy lbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

I, I, I ,2-Tetrachloroethane

I, 1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I ,I-Trichloroethane

I, 1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m.p-Xylene

NO
NO
ND

NO
NO
NO
NO
NO
NO
NO

NO
NO

NO
NO

NO

NO

NO
NO

NO
NO

NO
NO

NO
ND

NO

NO
NO

NO
NO

1.00

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

ugll

Prepared & Analyzed: 06/09/04

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-db

19.3

19.4

19.6

19.4

20.0

20.0

20.0

20.0

96.5

97.0

98.0

97.0

75-120

77-129

80-121

80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJJ..¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 17 of 29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 II :55

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060374 - EPA 5030B

i.cs (4060374-BS1) Prepared & Analyzed: 06/09/04

Benzene 20.3 1.00 ugll 20.0 102 80-120

Chlorobenzene 20.1 1.00 20.0 100 80-124

1,1-Dichloroethene 18.8 1.00 20.0 94.0 78-120

Toluene 20.5 1.00 20.0 102 80-124

Trichloroethene 19.2 1.00 20.0 96.0 80-132

Surr: 4-BFB 20.2 20.0 101 75-120

Surr: 1,2-DCA-d4 19.4 20.0 97.0 77-129

Surr: Dibromofluoromethane 20.7 20.0 104 BO-121

Surr: Toluene-dB 2004 20.0 102 80-120

Matrix Spike (4060374·MSl) Source: P4F0l66-01 Prepared & Analyzed: 06/09/04

Benzene 20.9 1.00 ugll 20.0 NO 104 80-124

Chlorobenzene 20.2 1.00 20.0 ND 101 72.9-134

1,I-Dichloroethene 20.9 1.00 20.0 ND 104 79.3-127

Toluene 21.0 1.00 20.0 0.390 103 79.7-131

Trichloroethene 18.9 1.00 20.0 NO 94.5 68.4-130

Surr: 4-BFB 19.B 20.0 99.0 75-120

Surr: 1.2-DCA-d4 20.3 20.0 102 77-129

Surr: Dibromofluoromethane 21.2 20.0 106 BO-121

Surr: Toluene-dB 20.1 20.0 100 80-120

Matrix Spike Dup (4060374-MSDl) Source: P4F0166-01 Prepared & Analyzed: 06/09/04

Benzene 21.0 1.00 ugll 20.0 NO 105 80-124 0.477 25

Chlorobenzene 20.5 1.00 20.0 NO 102 72.9-134 1.47 25

1,1-Dichloroethene 21.0 1.00 20.0 ND 105 79.3-127 0.477 25

Toluene 21.2 1.00 20.0 0.390 104 79.7-131 0.948 25

Trichloroethene 18.8 1.00 20.0 NO 94.0 68.4-130 0.531 25

Surr: 4-BFB 19.4 20.0 97.0 75-120

Surr: 1.2-DCA-d4 19.2 20.0 96.0 77-129

Surr: Dibromofluoromethane 19.B 20.0 99.0 BO-121

Surr: Toluene-db 19.1 20.0 95.5 80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

ljJt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 11:55

North Creek Anal 'cal- Portland

Analyte

Batch 4060429 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060429-BLKl)
Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1A-Dichlorobenzene

Dichlorodifluoromethane

I,I-Dichloroethane

1,2-Dichloroethane

I,I-Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2- Dichloropropane

1,1-Dichloropropene

North Creek Analytical - Portland

ljJ~~~
Philip Nerenberg, Laboratory Manager

NO
NO
ND

NO

NO

ND
ND

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO

NO

ND

NO
NO

ND

ND

NO
NO
NO
NO
NO

NO
NO
NO

NO
NO

25.0

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ug/l

Prepared & Analyzed: 06/10/04

North Creek Anatytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 tax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 tax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 tax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 tax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

06/22/04 11:55

orth Creek Anal tical - Portland

Analyte

Batch 4060429 - EPA S030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Blank (4060429-BLKl)
cis-I,3-Dichloropropene

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

I, I, I ,2-Tetrachloroethane

I, I ,2,2- Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , l-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3- Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m.p-Xylene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.00

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

ug/l

Prepared & Analyzed: 06/10/04

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

17.9

18.2

18.7

18.3

20.0

20.0

20.0

20.0

89.5

91.0

93.5

91.5

75-120

77-129

80-121

80-120

The results in this report apply to the samples analyzed in accordance with the
chain ofcustody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland,OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 II :55

"l¥olatile Or~~icComp6rinds per EPA .Method8260B " Oualitv Control

orth Creek Anal ·cal- Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4060429 • EPA 5030B

LCS (4060429·BS1) Prepared & Analyzed: 06110/04
Benzene 20.5 1.00 ugfl 20.0 102 80-120

Chlorobenzene 20.6 1.00 20.0 103 80-124

1,1-Dichloroethene 19.1 1.00 20.0 95.5 78-120

Toluene 20.7 1.00 20.0 104 80-124

Trichloroethene 19.6 1.00 20.0 98.0 80-132

Surr: 4-BFB 19.0 20.0 95.0 75-120

Surr: 1,2-DCA-d4 18.1 20.0 90.5 77-129

Surr: Dibromofluoromethane 18.6 20.0 93.0 80-121

Surr: Toluene-db 18.6 20.0 93.0 80-120

Matrix Spike (4060429·MS1) Source: P4F0225·01 Prepared & Analyzed: 06/10/04
Benzene 20.8 1.00 ugfl 20.0 ND 104 80-124

Chlorobenzene 20.6 1.00 20.0 ND 103 72.9-134
1,1-Dichloroethene 20.4 1.00 20.0 ND 102 79.3-127

Toluene 20.9 1.00 20.0 ND 104 79.7-131

Trichloroethene 18.0 1.00 20.0 ND 90.0 68.4-130

Surr: 4-BFB 19.5 20.0 97.5 75-120

Surr: 1,2-DCA-d4 18.6 20.0 93.0 77-129

Surr: Dibromofluoromethane 20.5 20.0 102 80-121

Surr: Toluene-db 19.4 20.0 97.0 80-120

Matrix Spike Dup (4060429·MSDl) Source: P4F0225·01 Prepared & Analyzed: 06110/04
Benzene 21.1 1.00 ugfl 20.0 ND 106 80-124 1.43 25
Chlorobenzene 20.6 1.00 20.0 ND 103 72.9-134 0.00 25
1,l-Dichloroethene 20.7 1.00 20.0 ND 104 79.3-127 1.46 25
Toluene 21.0 1.00 20.0 ND 105 79.7-131 0.477 25
Trichloroethene 18.0 1.00 20.0 ND 90.0 68.4-130 0.00 25

Surr: 4-BFB 19.0 20.0 95.0 75-120

Surr: 1,2-DCA-d4 19.2 20.0 96.0 77-129

Surr: Dibromofluoromethane 20.6 20.0 103 80-121

Surr: Toluene-db 19.0 20.0 95.0 80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(fJ)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 21 of 29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 II :55

.' .:ci1:;;;'S~hli"olatile;Oreanic C6rili>~IIDds b~r EPA Method 8270C ~'Oualitv Control.

North Creek Anal .cal - Portland

Analyte

Batch 4060257· EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060257-BLKl)
Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate
Di-n-cetyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate

2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

North Creek Analytical- Portland

(jJ)J.p~
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

NO

NO

ND

ND

ND

ND

ND

ND

ND

ND

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

50.0

10.0

5.00

5.00

5.00

20.0
10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00
5.00

5.00

5.00

5.00

10.0

5.00

10.0

25.0

ugll

Prepared: 06/07/04 Analyzed: 06/09/04

North Creek Anatytical, Inc.
Environmental Laboratory Network

Page 22 of 29

SCOEPA00013720



Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 11:55

r __ '" '''~'h..r<.... _"'" " ,~t'l\'~,' -., _'

$eJilivolatiIe OraanicCom oundsner EPA Method 8270c'.~·(iualitV1CoIifrol•

orth Creek Anal .cal - Portland

Analyte

Batch 4060257 - EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4060257-BLKl)
2,4-0initrotoluene

2,6-0initrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene
Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno (J ,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene

2-Methylphenol
3-,4-Methylphenol

Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6- Trichlorophenol

NO

NO

NO

NO

NO

NO

ND
ND
NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

10.0

5.00

5.00

5.00

10.0
5.00

5.00

5.00

10.0

10.0

5.00

5.00

25.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

ugII

Prepared: 06/07/04 Analyzed: 06/09/04

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5

Surr: Phenol-d6

Surr: p-Terphenyl-d14

Surr: 2.4.6- Tribromophenol

53.6

71.6

67.4

48.8

76.5

112

75.0

150

75.0

150

75.0

150

71.5

47.7

89.9

32.5

102

74.7

26-135

6-124

23-147

11-130

38-149

19-126

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, SUite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 I 1:55

North Creek Anal tical - Portland

Analyte

Batch 4060257 - EPA 3510/600 Series

LCS (4060257-BS1)
Acenaphthene

4-Chloro-3-methylphenol

2-Chlorophenol

1,4-Dichlorobenzene

2,4-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol
Pyrene

1,2,4-Trichlorobenzene

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5

Surr: Phenol-do

Surr: p-Terphenyl-dl-t

Surr: 2,4,6- Tribromophenol

LCS Dup (4060257-BSD1)
Acenaphthene

4-Chloro-3-methylphenol

2-Chlorophenol

1,4-Dichlorobenzene

2,4-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol

Pyrene

1,2,4-Trichlorobenzene

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-di

Surr: Phenol-do

Surr: p-Terphenyl-d14

Surr: 2,4,6-Tribromophenol

Reporting Spike Source %REC RPD
Result Limit Units Level Result %REC Limits RPD Limit Notes

Prepared: 06/07/04 Analyzed: 06/09/04

65.3 5.00 ugll 75.0 87.1 40-110

121 5.00 150 80.7 40-110

109 5.00 150 72.7 40-110

49.4 5.00 75.0 65.9 20-90

69.7 5.00 75.0 92.9 50-110

50.6 25.0 150 33.7 15-100

72.4 10.0 75.0 96.5 40-110

99.4 10.0 150 66.3 30-120

49.3 5.00 150 32.9 15-110

71.7 5.00 75.0 95.6 40-110

50.0 5.00 75.0 66.7 25-100

58.9 75.0 78.5 26-135

79.8 150 53.2 6-124

72.1 75.0 96.1 23-147

55.2 150 36.8 11-130

73.5 75.0 98.0 38-149

135 150 90.0 19-126

Prepared: 06/07/04 Analyzed: 06/09/04

65.8 5.00 ugll 75.0 87.7 40-110 0.763 36

123 5.00 150 82.0 40-110 1.64 43

108 5.00 150 72.0 40-110 0.922 38

47.1 5.00 75.0 62.8 20-90 4.77 43

71.1 5.00 75.0 94.8 50-110 1.99 31

55.7 25.0 150 37.1 15-100 9.60 36

71.4 10.0 75.0 95.2 40-110 1.39 37

100 10.0 150 66.7 30-120 0.602 40

52.5 5.00 150 35.0 15-110 6.29 36

72.0 5.00 75.0 96.0 40-110 0.418 31

49.9 5.00 75.0 66.5 25-100 0.200 42

62.3 75.0 83.1 26-135

83.4 150 55.6 6-124

71.7 75.0 95.6 23-147

57.2 150 38.1 11-130

72.2 75.0 96.3 38-149

138 150 92.0 /9-/26

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJJ..¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 II :55

A , ' ' < < " <' , " ",,,,~,~, , <>, <,~,';"'V ?

-s~riii~bl~tile<Oreanic Compounds per!ER~iMethod 8270C - Oualitv-Cdri11ol >.!

orth Creek Anal 'cal- Portland

Analyte

Batch 4060257 - EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this repon apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

ifJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 11:55

, '~," '<, ~""' " ' , < '" ' ' , ,:::,;;",; , ;'< ' ").,>",.Ll'~'<,, "

., ;'~ /P6i~IiuclearAromatic C6n1.pounds··petEPA8270M-SIM - QualItv Contr61(';':'

orth Creek Anal 'cal- Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060262 - EPA 3520/600 Series

Blank (4060262-BLKl) Prepared: 06/07/04 Analyzed: 06/09/04

Acenaphthene NO 0.\00 ug/l

Acenaphthylene ND 0.\00

Anthracene NO 0.\00

Benzo (a) anthracene NO 0.\00

Benzo (a) pyrene NO 0.100

Benzo (b) fluoranthene NO 0.100

Benzo (ghi) perylene NO 0.\00

Benzo (k) fluoranthene ND 0.100

Chrysene ND 0.100

Dibenzo (a,h) anthracene NO 0.200

Fluoranthene No 0.\00

Fluorene ND 0.\00

Indeno (I ,2,3-cd) pyrene NO 0.100
Naphthalene NO 0.100

Phenanthrene NO 0.\00

Pyrene NO 0.100

Surr: Fluorene-dlO 2.12 2.50 84.8 25-125

Surr: Pyrene-dlO 2.32 2.50 92.8 23-150

Surr: Benzo (a) pyrene-dIZ 2.20 2.50 88.0 10-125

LCS (4060262-BSl) Prepared: 06/07/04 Analyzed: 06/09/04

Acenaphthene 2.44 0.100 ug/l 2.50 97.6 26-135

Benzo (a) pyrene 2.43 0.100 2.50 97.2 38-137

Pyrene 2.56 0.\00 2.50 102 33-133

Surr: Fluorene-dIO 2.62 2.50 105 25-125

Surr: Pyrene-dlO 2.72 2.50 109 23-150

Surr: Benzo (a) pyrene-d12 2.57 2.50 103 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122/04 11:55

,,'H '>L;

Polvnuclear Aromatic,Coml)ouiids;perJEPA.8270M·SIM • Oualitv Control

orth Creek Anal leal- Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4060262 - EPA 3520/600 Series

LC8 Dup (4060262-B801) Prepared: 06/07/04 Analyzed: 06109104
Acenaphthene 2.07 0.100 ugll 2.50 82.8 26-135 16.4 60

Benzo (a) pyrene 2.19 0.100 2.50 87.6 38-137 10.4 60

Pyrene 2.33 0.100 2.50 93.2 33-133 9.41 60

Surr: Fluorene-dIO 2.21 2.50 88.4 25-125

Surr: Pyrene-dlO 2.43 2.50 97.2 23-150

Surr: Benzo (a) pyrene-d12 2.26 2.50 90.4 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 27 0£29

SCOEPA00013725



Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420,9200 fax 425.420,9210

Spokane East 11115 Montgomery, Suite 8, Spokane, WA 99206-4776
509,924,9200 fax 509.924,9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503,906,9200 fax 503.906,9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383,9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 11:55

orth Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060476 - General Preparation

Blank (4060476-BLK1) Prepared & Analyzed: 06111104
Cyanide (total) NO 0.00500 mg/I

LC8 (4060476·B81) Prepared & Analyzed: 06111104
Cyanide (total) 0.0462 0.00500 mg/l 0.0500 92.4 75-125

Duplicate (4060476-DUP1) Source: P4F0258·01 Prepared & Analyzed: 06111/04
Cyanide (total) 0.00208 0.00500 mg/l 0.00198 4.93 20

Matrix Spike (4060476-M8l) Source: P4F0258-01 Prepared & Analyzed: 06111/04
Cyanide (total) 0.0456 0,00500 mgtl 0.0500 0.00198 87.2 75-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJJ4;~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 tax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 9920&-477&
509.924.9200 tax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.90&.9200 tax 503.90&.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 tax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 II :55

Notes and Definitions

Q-06 Analyses are not controlled on RPD values from sample concentrations less than 5 times the reporting limit.

R-05 Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte,
and/or matrix interference.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

ljJ.u«J~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 29 of 29
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HAHN AND ASSOCIATES, INC.
Environmental Consultants

Laboratory ~~dh ~~(k_~~~
R. (" iL><'tJ _~ <,

~)LffUBJ~
CHAIN OF CUSTODY

~

434 NW Sixth Avenue, Suite 203 • Portland OR 97209

(503) 796-0717 • Fax (503) 227-2209

Lab Project No. -.'---' -.--- ...- - Chain of Custody No. .-_.-

Liquid with Sediment Sample

___Test One (which) Test Separately
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-AYes_No

,.K Yes No

~Yes=No

NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
I~ (Army Corp. compliant)

Client: lli \'){) 1) t~~
1. Please sign for receipt and opening of -d- cooler or other _

By (print) LUAAh~ 8w'y) (sign) _[;/;0J).iSP- (euM
2. Date samples rec~~ed -h-'!1-'~ Date opened: Same* or __1__'__

3. Delivered by: i.J~~Rcourier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable (Put copy of shipping papers in file)

4. There were custody seals present, signed by -.-by\? date ~'-!::I.-'-D!:..I
5. Were the custody seals unbroken and intact at the date and time of arrival? + Yes __No

6. Was ice used?~es __no Type of ice: __ blue ice Lei ice _._real ice

Temperature (degrees C) 5, I Raytek thermometer Digi-Therm (probe temperature blank)

7. Are custody papers sealek i~ a ~Iastic bag and taped inside to lid? _ Yes -k-No

8. Were custody papers filled out properly (ink, signed, etc.)? 1..Yes __No

If "no" please specify:-----------------
9. Was project identifiable from custody papers? X Yes __No

Name of project &t4U.O (ifapplicable) 6
10. Initial and date for unpaCking:-w'- (initials) date _I «10/ ~
11. Packing material:~ bubble wrap/bag __styrofoam -Xcardboard other

12. Were samples in bags? __Yes -.XNo

13. Did all containers indicated on the eoe arrive? ~Yes__ No
If "no" please indicate which containers were absent _

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers----------

15. Were all bottle labels complete (10, date, time, signature, etc.)?

Do the IDs. times, etc. agree with the COC?
If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis? £Yes__ No

17. Is there adequate volume for the test(s) requested? L-Yes __No

18. If voa vials were submitted, are they free of bubbles? N/A £ Yes No

19. Log-in phase: Date samples were 10 ged in: ifl-i:f.-I""iiI- Elm Project # p4fOd(~
20. Logged in by (print) " , _ (sign)~fL..~
21. Was the project manager notified of status? (Use back of form as a record) Yes No

SCOEPA00013729
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6 July, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasco Upland

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Enclosed are the results of analyses forsamples received bythe laboratory on 06/04/04 14:20. Ifyou
haveanyquestions concerning this report, please feel free to contact me.

Sincerely,

Philip Nerenberg
Laboratory Manager

Work Orders included in this report:

P4F0212

SCOEPA00013730
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

ANALYTICAL REPORT FOR SAMPLES

Reported:

07/06/04 13:01

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2708-040603-102

2708-040603-103

2708-040603-104

2708-040603-105

TB57

North Creek Analytical - Portland

(jJ)J'f~
Philip Nerenberg, Laboratory Manager

Laboratory ID

P4F0212-01

P4F02 I 2-02

P4F0212-03

P4F0212-04

P4F0212-05

Matrix

Water

Water

Water

Water

Water

Date Sampled

06/03/04 11:55

06/03/04 14:00

06/03/04 15:15

06103/04 15:30

06/03/04 16:40

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

06/04/04 14:20

06/04/04 14:20

06/04/04 14:20

06/04/04 14:20

06/04/04 14:20

Page 1 of39
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Total Metals per EPA 600017000 Series Methods

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-102 (P4F0212-01) Water Sampled: 06/03/04 Received: 06/04104

Arsenic 0.00401 0.00100 mg/l EPA 6020 06/09/04 06111104 4060378
Chromium 0.0595 O.OOlDO
Copper 0.0202 0.00200
Lead 0.00232 O.OOlDO
Nickel 0.0256 0.00200
Zinc 0.270 0.00500

2708-040603-103 (P4F0212·02) Water Sampled: 06/03/04 Received: 06/04104

Arsenic 0.0143 0.00100 mg/l EPA 6020 06/09/04 06111104 4060378
Chromium 0.0460 0.00100
Copper 0.0336 0.00200

Lead ND 0.00446 4.46 06111/04 R-03
Nickel 0.117 0.00200 I 06111/04

Zinc 0.224 0.00500

2708-040603·104 (P4F0212·03) Water Sampled: 06/03/04 Received: 06/04104

Arsenic 0.0179 0.00200 rng/l EPA 6020 06/09/04 06/11104 4060378
Chromium 0.316 0.00200
Copper 0.194 0.00400
Lead 0.0256 0.00200
Nickel 0.145 0.00400
Zinc 0.702 O.OlDO

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ,Up~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of39
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Dissolved Metals per EPA 600017000 Series Methods

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040603·102 (P4F0212-01) Water

Arsenic
Chromium
Copper
Lead
Nickel
Zinc

2708-040603-103 (P4F0212-02) Water

0.00119
0.00498
0.00218

ND
0.0320
0.0647

0.00100
0.00100
0.00200

0.00100
0.00200
0.00500

mg/I

Sampled: 06/03/04 Received: 06/04/04

EPA 6020 06/10/04 06112104 4060454

Sampled: 06/03/04 Received: 06/04104

The results in this report apply to rhe samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Arsenic
Chromium
Copper

Lead
Nickel
Zinc

2708-040603-104 (P4F0212·03) Water

Arsenic
Chromium
Copper

Lead
Nickel
Zinc

North Creek Analytical - Portland

ljJJ4;~
Philip Nerenberg, Laboratory Manager

0.00796 0.00100 mg/I

0.00538 0.00100
ND 0.00200

ND 0.00100
0.0338 0.00200

0.0103 0.00500

0.00724 0.00100 mg/I

0.00653 0.00100
ND 0.00200

ND 0.00100
0.0325 0.00200
0.0755 0.00500

EPA 6020 06110/04 06112/04 4060454

Sampled: 06/03/04 Received: 06/04104

EPA 6020 06110/04 06112/04 4060454

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of39
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Volatile Organic Compounds per EPA Method 8260B
NorthCreek Analytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040603-102 (P4F0212-0l) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform
Bromomethane

2-Butanone
n-Butylbenzene

sec-Butylbenzene

tert -ButyIbenzene

Carbon disulfide
Carbon tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane

2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
l,2-Dichlorobenzene

1,3-Dichlorobenzene

l,4-Dichlorobenzene

Dichlorodifluoromethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-l,2-Dichloroethene

trans-I ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

Ll-Dichloropropene
cis-l,3-Dichloropropene

North Creek Analytical- Portland

(jJ).J,p~~
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND

ND

ND
ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND

25.0

1.00

1.00

1.00

1.00

1.00
5.00

10.0
5.00

1.00

1.00

10.0
1.00

1.00
1.00
1.00
5.00

1.00
1.00

5.00

1.00

1.00
1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Sampled: 06/03/04 Received: 06/04/04

EPA 8260B 06/09/04 06110/04 4060374

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of39
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-102 (P4F0212-0l) Water

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene
1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I ,I-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-db

ND

ND

ND

ND

ND

ND

ND

ND

ND

2.57

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

102%
108%
110%
106%

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00
5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

75-120
77-129

80-121
80-120

ugll

Sampled: 06/03/04 Received: 06/04104

EPA 8260B 06/09/04 06110104 4060374

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJ)J'f~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc,
Environmental Laboratory Network

PageS of39
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708·040603·103 (P4F0212-02) Water

Acetone

Benzene
Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform
Bromomethane

2-Butanone
n-Butylbenzene

sec-ButyIbenzene

tert -ButyIbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene
Chloroethane

Chloroform
Chloromethane
2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

1,1-Dichloroethane

1,2-Dichloroethane

l,l-Dichloroethene
cis-I,2-Dichloroethene

trans-I ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

Ll-Dichloropropene

cis-I,3-Dichloropropene

North Creek Analytical- Portland

OJ).J'f~
Philip Nerenberg, Laboratory Manager

ND
3.62
ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND
ND

ND
ND
ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00
5.00

10.0
5.00

1.00

1.00

10.0

1.00

1.00
1.00

1.00
5.00
1.00

1.00

5.00

1.00

1.00

1.00
1.00

1.00

1.00

5.00

1.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Sampled: 06/03/04 Received: 06/04104

EPA 8260B 06/09/04 06110104 4060374

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of39
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Volatile OrganicCompounds per EPA Method8260B
North CreekAnalytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-103 (P4F0212-02) Water

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p- Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

I, 1,1,2-Tetrachloroethane

I, I ,2,2- Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1.f-Trichloroethane
1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surr:4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

ND

70.0

ND

ND

ND

ND

ND

ND

ND

140
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

2.06

ND

ND

10.5

8.14

108 %
106 %

113%
101 %

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

75-120
77-129

80-121
80-120

ug/l

Sampled: 06/03/04 Received: 06/04/04

EPA 8260B 06/09/04 06110/04 4060374

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

rP)J,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of39

SCOEPA00013737
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-104 (P4F0212-03) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert -Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

l,2-Dibromoethane

Dibromomethane

l,2-Dichlorobenzene

1,3-Dichlorobenzene

l,4-Dichlorobenzene

Dichlorodifluoromethane
1,1-0ichloroethane

l,2-0ichloroethane

Ll-Dichloroethene

cis-1,2-0ichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

1,1-Dichloropropene

cis-1,3-Dichloropropene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

NO

NO

NO

ND

ND

ND

NO

NO

ND

ND

ND

ND

NO

NO

ND

ND

125

5.00

5.00

5.00

5.00

5.00

25.0

50.0

25.0

5.00

5.00

50.0

5.00

5.00

5.00

5.00

25.0

5.00
5.00

25.0

5.00

5.00

5.00

5.00

5.00

5.00

25.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

ugll 5

Sampled: 06/03/04 Received: 06/04/04

EPA 8260B 06/09/04 06110104 4060374

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ)4~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of39
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420,9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509,924,9200 fax 509.924,9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503,906,9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383,9310 fax 541.382,7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-104 (P4F0212-03) Water

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene
n-Propylbenzene

Styrene

I, I,1,2-Tetrachloroethane

I, I ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , I-Trichloroethane

I, 1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene
m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

NO
NO
NO
NO
NO
NO
NO
NO
NO
441
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

10.6
NO

96.0 %
98,0%

106 %
94,0%

5.00

5.00

10,0

50,0

10.0

10.0

25.0

5.00

25.0

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

10.0

75-120
77-129

80-121
80-120

ugll 5

Sampled: 06/03/04 Received: 06/04104

EPA 8260B 06/09/04 06110104 4060374

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ)J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of39
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Seattle 11720 North Creek Pkwy N, SUite 400, Bothell, WA 98011-9223
425.420.9200 tax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 tax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 tax 503.906.9210

Bend 20332 Empire Avenue, SUite F-1, Bend, OR 97701-5711
541.383.9310 tax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Volatile Organic Compounds per EPA Method8260B
North Creek Analytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-105 (P4F0212-04) Water

Acetone
Benzene
Bromobenzene

Bromochloromethane
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone
n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
I ,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane
I,I-Dichloroethene
cis-I ,2-Dichloroethene
trans-I ,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane

I,I-Dichloropropene
cis-I,3-Dichloropropene

ND
3.10
ND

ND
NO
ND
ND

ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
NO
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND

ND
ND

ND
ND
ND

ND
ND
NO

ND

50.0
2.00
2.00

2.00
2.00
2.00
10.0
20.0
10.0

2.00
2.00

20.0
2.00
2.00
2.00
2.00
10.0
2.00
2.00
10.0
2.00
2.00
2.00
2.00
2.00

2.00
10.0
2.00

2.00
2.00
2.00
2.00
2.00

2.00
2.00

2.00

2.00

ugll 2

Sampled: 06/03/04 Received: 06/04/04

EPA 8260B 06/09/04 06110104 4060374

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

rPt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of39
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Volatile Organic Compounds per EPA Method8260B
NorthCreekAnalytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-105 (P4F0212-04) Water

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether
Methylene chloride

Naphthalene

n-Propylbenzene

Styrene
I, I, I ,2-Tetrachloroethane
I, I ,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I ,I-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m.p-Xylene

Surr: 4-BFB

Surr: J,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-tiS

ND
2.02

ND
ND
ND

ND
ND

ND
ND

273

ND
ND

ND
ND
ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

6.96
ND

105%
106%
112%
102%

2.00

2.00

4.00

20.0

4.00

4.00

10.0

2.00
10.0

4.00

2.00

2.00

2.00
2.00
2.00

2.00

2.00
2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

4.00

75-120
77-129
80-121
80-120

ugll 2

Sampled: 06/03/04 Received: 06/04104

EPA 8260B 06/09/04 06110104 4060374

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(PJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page II 0£39
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Volatile Organic Compounds per EPA Method 8260B
North CreekAnalytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

TBS7 (P4F0212·0S) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene

1,3-Dichlorobenzene

lA-Dichlorobenzene

Dichlorodifluoromethane

I,I-Dichloroethane

l,2-Dichloroethane

l,I-Dichloroethene

cis-l,2-Dichloroethene

trans-l,2-Dichloroethene

l,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

l, l-Dichloropropene

cis-l,3-Dichloropropene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00
1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ug/l

Sampled: 06/03/04 Received: 06/04104

EPA 8260B 06/09/04 06110104 4060374

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of39
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Volatile OrganicCompounds per EPA Method8260B
North CreekAnalytical- Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

TB57 (P4F0212-05) Water

trans- 1,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p- Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,1, I ,2-Tetrachloroethane

1, I,2,2-Tetrachloroethane

Tetrachloroethene

Toluene
1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1, I-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-TrimethyIbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

94.0%
99.0%

101%
98.0%

1.00

1.00

2.00

10.0
2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

75-120
77-129

80-121
80-120

ugll

Sampled: 06/03/04 Received: 06/04/04

EPA 8260B 06/09/04 06110104 4060374

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of39
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N. Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-I, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Semivolatile Organic Compounds per EPA Method 8270C

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-102 (P4F0212-0l) Water

Carbazole

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene

Benzoic Acid
Benzyl alcohol

4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether

2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether

Chrysene
Di-n-butyl phthalate

Di-n-cetyl phthalate
Dibenzo (a,h) anthracene

Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
3,3'- Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene

ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

5.00
5.00
5.00

5.00
5.00
5.00
5.00

5.00
5.00

50.0
10.0

5.00
5.00
5.00
20.0
10.0
5.00
10.0
5.00
5.00
5.00

5.00
5.00
5.00

5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
10.0

5.00

10.0
25.0
5.00

ugll

Sampled: 06/03/04 Received: 06/04104

EPA 8270C 06/07/04 06/09/04 4060257

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ.¥~J
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network

Page 14of39
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Semivolatile OrganicCompounds per EPA Method8270C
North CreekAnalytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040603·102 (P4F0212-0l) Water

2,6-0initrotoluene
Bis(2-ethylhexyl)phthalate

F1uoranthene

Fluorene
Hexachlorobenzene

Hexachlorobutadiene
Hexachlorocyciopentadiene
Hexachloroethane
Indeno (I ,2,3-cd) pyrene

Isophorone
2-Methylnaphthalene

2-Methylphenol
3-,4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine

Pentachlorophenol
Phenanthrene

Phenol
Pyrene
1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Surr: 2-Fluorobiphenyl
Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5
Surr: Phenol-d6

Surr: p-Terphenyl-d14
Surr: 2,4,6-Tribromophenol

NO
17.4

NO

NO
NO

NO
NO
NO
NO

NO
NO

NO
NO

5.19
ND
NO
NO
NO
NO
NO

NO
NO
NO

NO
NO

NO
NO

NO
NO

71.8 %
44.5%

83.1 %
30.4%

104%
98.6%

5.00
10.0

5.00

5.00
5.00
10.0
10.0
10.0

5.00
5.00
5.00

10.0
5.00
5.00
5.00
10.0
10.0
5.00
5.00
25.0

10.0
5.00
10.0

5.00
5.00

5.00
5.00
5.00
5.00

26-135
6-124

23-147
11-130

38-149
19-126

ug/l

Sampled: 06/03/04 Received: 06/04/04

EPA 8270C 06/07/04 06/09/04 4060257

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(fJ)J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 of39

SCOEPA00013745
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1M
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 tax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 tax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 tax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 tax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Semivolatile Organic Compounds per EPA Method 8270C
NorthCreekAnalytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040603-103 (P4F0212-02) Water

Carbazole
Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Benzoic Acid
Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
2-Chloronaphthalene
2-Chlorophenol

4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene

I A-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND

ND
ND
ND
ND

ND
ND
ND

ND
ND

5.00
5.00
5.00

5.00

5.00
5.00

5.00
5.00
5.00
50.0
10.0

5.00
5.00
5.00
20.0
10.0
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00

5.00

5.00
5.00
5.00

5.00
5.00
5.00
5.00
10.0
5.00
10.0

25.0
5.00

ug/l

Sampled: 06/03/04 Received: 06/04/04

EPA 8270C 06/07/04 06/09/04 4060257

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ}J.p~~

Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 160f39
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Semivolatile Organic Compounds per EPA Method8270C
NorthCreekAnalytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-103 (P4F0212-02) Water

2,6-Dinitrotoluene
Bis(2-ethylhexyl)phthalate

F1uoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane
Indeno (l,2,3-cd) pyrene

Isophorone
2-Methylnaphthalene

2-Methylphenol
3-,4-Methylphenol

Naphthalene
2-Nitroaniline

3-Nitroaniline
4-Nitroaniline

Nitrobenzene

2-Nitrophenol
4-Nitrophenol

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Surr: 2-Fluorobiphenyl
Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5
Surr: Phenol-d6
Surr: p-Terphenyl-d14
Surr: 2,4,6- Tribromophenol

ND
ND

ND

ND

NO

ND

ND

NO
ND

NO

ND

NO

ND

41.5
ND

NO
NO

NO

ND

ND

ND

ND

ND

ND

NO

NO

ND

ND

NO

63.6%
41.9%

73.9%
28.3 %
101%

94.2 %

5.00

10.0

5.00

5.00

5.00

10.0

10.0

10.0

5.00

5.00

5.00

10.0

5.00

5.00
5.00
10.0

10.0

5.00

5.00

25.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

26-135
6-124

23-147
11-130
38-149
19-126

ug/l

Sampled: 06/03/04 Received: 06/04104

EPA 8270C 06/07/04 06/09/04 4060257

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(fJ)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page I7 of39

SCOEPA00013747



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave.•Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Semivolatile Organic Compounds per EPA Method 8270C
North CreekAnalytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-104 (P4F0212-03) Water

Carbazole
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) f1uoranthene

Benzo (ghi) perylene
Benzo (k) f1uoranthene
Benzoic Acid
Benzyl alcohol

4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene

lA-Dichlorobenzene
3,3'- Dichlorobenzidine
2A-Dichlorophenol
Diethyl phthalate

2A-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol

2A-Dinitrophenol
204-Dinitrotoluene

ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND

5.00

5.00
5.00

5.00
5.00
5.00
5.00

5.00
5.00
50.0
10.0

5.00
5.00
5.00
20.0
10.0
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00

5.00

5.00
5.00
5.00

5.00
5.00
5.00
5.00
10.0
5.00

10.0
25.0
5.00

ugll

Sampled: 06/03/04 Received: 06/04104

EPA 8270C 06/07/04 06/09/04 4060257

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J'f~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 of39

SCOEPA00013748
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Thl
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.3B2.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Semivolatile Organic Compounds per EPA Method8270C
North CreekAnalytical - Portland

Reported:

07/06/04 13:01

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040603·104 (P4F0212-03) Water

2,6-Dinitrotoluene
Bis(2-ethylhexyl)phthalate

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyc1opentadiene
Hexachloroethane
Indeno (I,2,3-cd) pyrene

Isophorone
2-Methylnaphthalene

2-Methylphenol
3-,4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Surr: 2-Fluorobiphenyl
Sur~2-Fluorophenol

Surr: Nitrobenzene-d5
Surr: Phenol-db
Surr: p-Terphenyl-dl-t
Surr: 2,4,6-Tribromophenol

ND 5.00 ugII

ND 10.0
ND 5.00
ND 5.00
ND 5.00
ND 10.0
ND 10.0

ND 10.0
ND 5.00
ND 5.00
ND 5.00

ND 10.0
ND 5.00
317 50.0 10

ND 5.00 I

ND 10.0
ND 10.0
ND 5.00

ND 5.00
ND 25.0
ND 10.0
ND 5.00
ND 10.0

ND 5.00

ND 5.00
ND 5.00

ND 5.00
ND 5.00

ND 5.00

77.2 % 26-135
44.7% 6-124
87.3% 23-147
31.5% 11-130
95.9% 38-149
97.2% 19-126

Sampled: 06/03/04 Received: 06/04104

EPA 8270C 06/07/04 06/09/04 4060257

06110/04

06/09/04

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(p).J'f~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 190f39
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North CreekAnalytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-102 (P4F0212-0l) Water Sampled: 06/03/04 Received: 06/04/04

Acenaphthene 0.342 0.100 ugll EPA 8270m 06/07/04 06110/04 4060262
Acenaphthylene ND 0.100
Anthracene ND 0.100
Benzo (a) anthracene ND 0.100
Benzo (a) pyrene ND 0.100
Benzo (b) fluoranthene ND 0.100
Benzo (ghi) perylene ND 0_100

Benzo (k) fluoranthene ND 0.100
Chrysene ND 0.100
Dibenzo (a,h) anthracene ND 0.200
Fluoranthene 0.168 0.100

Fluorene 0.132 0.100
Indeno (1,2,3 -cd) pyrene ND 0.100
Naphthalene 3.61 0.100
Phenanthrene 0.330 0.100
Pyrene 0.223 0.100

Surr: Fluorene-dlO 68.9% 25-125
Surr: Pyrene-dlO 81.5 % 23-150

Surr: Benzo (a) pyrene-dl2 39.4 % 10-125

2708-040603-102 (P4F0212-01REl) Water Sampled: 06/03/04 Received: 06/04/04

Benzo (a) anthracene 0.0239 0.0100 ugll EPA 8270m 06/07/04 06125/04 4060262
Benzo (a) pyrene 0.0196 0.0100
Benzo (b) fluoranthene 0.0234 0.0100
Benzo (k) fluoranthene 0.0188 0.0100
Chrysene 0.0345 0.0100
Dibenzo (a,h) anthracene ND 0.0100
Indeno (1,2,3-cd) pyrene 0.0167 0.0100

Surr: Benzo (a) pyrene-dl2 31.0% 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 20 of39

SCOEPA00013750



Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-103 (P4F0212-02) Water

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene

F1uoranthene

Fluorene
Indeno (1,2,3-cd) pyrene
Naphthalene
Phenanthrene
Pyrene

Surr: Fluorene-dl O
Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-dlZ

2708-040603-103 (P4F0212-02RE1) Water

0.103 0.100 ug/l

NO 0.100
NO 0.100

NO 0.100
NO 0.100
NO 0.100
NO 0.100
NO 0.100
NO 0.100

NO 0.200
NO 0.100

NO 0.100
NO 0.100

63.8 2.50 25
NO 0.100 I

ND 0.100

70.4 % 25-125
101% 23-150

63.3 % 10-125

Sampled: 06/03/04 Received: 06/04/04

EPA 8270m 06/07/04 06/09/04 4060262

06110/04

06/09/04

Sampled: 06/03/04 Received: 06/04/04

Benzo (a) anthracene
Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (k) fluoranthene

Chrysene

Dibenzo (a,h) anthracene
Indeno (l ,2,3-cd) pyrene

Surr: Bento (a) pyrene-d12

ND
NO
NO
NO
NO
NO
NO

49.2 %

0.0100

0.0100
0.0100
0.0100

0.0100

0.0100
0.0100

10-125

ug/l EPA 8270m 06/07/04 06/25/04 4060262

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJJJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 21 of39
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle

Spokane

Portland

Bend

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290
9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Reported:

07/06/04 13:01

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-104 (P4F0212·03) Water Sampled: 06/03/04 Received: 06/04104

Acenaphthene 0.126 0.100 ugll EPA 8270m 06/07/04 06/10/04 4060262
Acenaphthylene NO 0.150 R-03
Anthracene NO 0.100
Benzo (a) anthracene NO 0.100
Benzo (a) pyrene NO 0.100
Benzo (b) fluoranthene NO 0.100
Benzo (ghi) perylene NO 0.100
Benzo (k) fluoranthene NO 0.100
Chrysene NO 0.100
Dibenzo (a,h) anthracene NO 0.200
Fluoranthene 0.165 0.100

Fluorene ND 0.150 R-03
Indeno (I,2,3-cd) pyrene ND 0.100
Naphthalene 358 25.0 250 06111/04
Phenanthrene 0.280 0.100 1 06110/04

Pyrene 0.230 0.100

Surr: Fluorene-d1O 74.8% 25-125

Surr: Pyrene-dlO 107% 23-150

Surr: Benzo (a) pyrene-d12 60.1 % 10-125

2708-040603-104 (P4F0212-03RE1) Water

Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) f1uoranthene
Benzo (k) f1uoranthene
Chrysene
Dibenzo (a,h) anthracene
Indeno (1,2,3-cd) pyrene

Surr: Benzo (aJ pyrene-d12

0.0315
0.0313
0.0236
0.0166
0.0416

NO
0.0154

50.0%

0.0100
0.0100
0.0100
0.0100
0.0100
0.0100
0.0100

10-125

ugll

Sampled: 06/03/04 Received: 06/04/04

EPA 8270m 06/07/04 06/25/04 4060262

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJJJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 22 of39
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle

Spokane

Portland

Bend

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Reported:

07/06/04 13:01

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North CreekAnalytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-105 (P4F0212-04) Water

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene

Fluoranthene

Fluorene
Indeno (I,2,3-cd) pyrene

Naphthalene
Phenanthrene
Pyrene

Surr: Fluorene-dlO
Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

2708-040603-105 (P4F0212-04RE1) Water

ND 0.150 ug/l

ND 0.150
ND 0.100

ND 0.100
ND 0.100
ND 0.100
ND 0.100
ND 0.100
ND 0.100
ND 0.200

0.132 0.100

ND 0.150

ND 0.100
405 25.0 250

0.214 0.100 I

0.184 0.100

93.7% 25-125
99.6% 23-150

74.8% 10-125

Sampled: 06/03/04 Received: 06/04104

EPA 8270m 06/07/04 06111104 4060262

06111/04

06111/04

Sampled: 06/03/04 Received: 06/04104

R-03
R-03

R-03

J
Benzo (a) anthracene ND
Benzo (a) pyrene ND
Benzo (b) fluoranthene ND

Benzo (k) fluoranthene ND

Chrysene ND

Dibenzo (a.h) anthracene ND

Indeno (l,2,3-cd) pyrene ND

Surr: Benzo (a) pyrene-d12 18.1 %

0.0300
0.0300
0.0300

0.0300
0.0300

0.0300

0.0300

10-125

ugll 3 EPA 8270m 06/07/04 06/29/04 4060262

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJl¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

Conventional Chemistry Parameters per APHAIEPA Methods
North CreekAnalytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040603-102 (P4F0212-01) Water

Cyanide (amenable)
Cyanide (total)

2708-040603-103 (P4F0212·02) Water

Cyanide (amenable)
Cyanide (total)

2708-040603-104 (P4F0212-03) Water

Cyanide (amenable)
Cyanide (total)

0.105
0.517

0.0842

0.406

0.107
0.506

0.00500
0.00500

0.00500
0.00500

0.00500
0.00500

mg/I

mg/I

mg/I

Sampled: 06/03/04 Received: 06/04/04

EPA 9010A 06/14/04 06115104 4060555

EPA 9012A 0611 1/04 06111/04 4060476

Sampled: 06/03/04 Received: 06/04/04

EPA 9010A 06114/04 06115104 4060555

EPA 9012A 06/11104 06111104 4060476

Sampled: 06/03/04 Received: 06/04/04

EPA 90lOA 06114/04 06115104 4060555

EPA9012A 06111/04 06111/04 4060476

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 24 of39
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

-": ",' ;',' '<', >,;>L<' , ' '''<.[>';?<H''T~'' , ",' ,

TotallN'le.tals per,EP:A. 600JMh!UtQ#S~ri¢s Methods - Op.al~t;V;.ICOn.tt91

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060378 - EPA 200/3005

Blank (4060378·BLKl) Prepared: 06/09/04 Analyzed: 06/10104
Arsenic NO 0.00100 mg/I

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4060378·BS1) Prepared: 06/09/04 Analyzed: 06/10104

Arsenic 0.0926 0.00100 mg/I 0.100 92.6 80-120

Chromium 0.100 0.00100 0.100 100 80-120

Copper 0.0945 0.00200 0.100 94.5 80-120

Lead 0.104 0.00100 0.100 104 80-120

Nickel 0.0958 0.00200 0.100 95.8 80-120

Zinc 0.0901 0.00500 0.100 90.1 80-120

LCS Dup (4060378·BSD1) Prepared: 06/09/04 Analyzed: 06110/04
Arsenic 0.0959 0.00100 mg/I 0.100 95.9 80-120 3.50 20

Chromium 0.103 0.00100 0.100 103 80-120 2.96 20

Copper 0.0964 0.00200 0.100 96.4 80-120 1.99 20

Lead 0.103 0.00100 0.100 103 80-120 0.966 20

Nickel 0.0966 0.00200 0.100 96.6 80-120 0.832 20

Zinc 0.0932 0.00500 0.100 93.2 80-120 3.38 20

Duplicate (4060378-DUP1) Source: P4F0201·02 Prepared: 06/09/04 Analyzed: 06/1 0/04

Arsenic 0.00178 0.00100 mg/! 0.00196 9.63 20

Chromium 0.00266 0.00100 0.00270 1.49 20

Copper 0.00386 0.00200 0.00390 1.03 20

Lead 0.000610 0.00100 0.000610 0.00 20

Nickel 0.00511 0.00200 0.00468 8.78 20

Zinc 0.00493 0.00500 0.00518 4.95 20

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJUp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 25 of39
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1M
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420,9200 fax 425.420,9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509,924,9200 fax 509,924,9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503,906,9200 fax 503,906,9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383,9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06104 13:01

,'rWUF'idy, I ' I"~ "~ , ,,' ~' ,<, ~~ )~ < ~,<, "~ ~,·W'~"'" >' " ,', > Wi~ /':, "

T6ttii Metals per EPA 6000/'tOOOSeries Methods·6~alit Control

North Creek Anal tical - Portland

Analyte

Batch 4060378 - EPA 200/3005

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Matrix Spike (4060378·MSl)
Arsenic

Chromium
Copper

Lead

Nickel

Zinc

Matrix Spike (4060378-MS2)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

North Creek Analytical- Portland

OJ)J.p~
Philip Nerenberg, Laboratory Manager

Source: P4F0201-02
0.108 0.00100 mg/I

0.112 0.00100
0.108 0.00200

0.102 0.00100

0.111 0.00200

0.106 0.00500

Source: P4F0201·03
0.106 0.00100 mg/I

0.111 0.00100

0.106 0.00200

0.104 0.00100

0.108 0.00200

0.102 0.00500

Prepared: 06/09/04 Analyzed: 06/1 1/04
0.100 0.00196 106 75-125

0.100 0.00270 109 75-125

0.100 0.00390 104 75-125

0.100 0.000610 101 75-125

0.100 0.00468 106 75-125

0.100 0.00518 101 75-125

Prepared: 06/09/04 Analyzed: 06/1 1/04

0.100 0.000630 105 75-125

0.100 0.00970 101 75-125

0.100 0.00166 104 75-125

0.100 0.000350 104 75-125

0.100 0.00863 99.4 75-125

0.100 0.00151 100 75-125

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

." '. ';. ; - -·i"Ml'ttttFli'),:·" ...• _-

-Dissolved Metals .oer EPA 6000/17:000'Series Methods. QualifY:Control.

North Creek Anal cal - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060454 - EPA 200/3005 Diss

Blank (4060454-BLK1) Prepared: 06110/04 Analyzed: 06112104
Arsenic NO 0.00100 mgll

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4060454·B81) Prepared: 06110/04 Analyzed: 06112104

Arsenic 0.0961 0.00100 mgll 0.100 96.1 80-120

Chromium 0.101 0.00100 0.100 101 80-120

Copper 0.101 0.00200 0.100 101 80-120

Lead 0.100 0.00100 0.100 100 80-120

Nickel 0.105 0.00200 0.100 105 80-120

Zinc 0.0942 0.00500 0.100 94.2 80-120

LCS Dup (4060454-B801) Prepared: 06110/04 Analyzed: 06112104
Arsenic 0.100 0.00100 mg/1 0.100 100 80-120 3.98 20

Chromium 0.103 0.00100 0.100 103 80-120 1.96 20

Copper 0.105 0.00200 0.100 105 80-120 3.88 20

Lead 0.0991 0.00100 0.100 99.1 80-120 0.904 20

Nickel 0.106 0.00200 0.100 106 80-120 0.948 20

Zinc 0.0977 0.00500 0.100 97.7 80-120 3.65 20

Duplicate (4060454-DUP1) Source: P4F0212·01 Prepared: 06110/04 Analyzed: 06112104
Arsenic 0.00151 0.00100 mg/I 0.00119 23.7 20 Q-06

Chromium 0.000840 0.00100 0.00498 142 20 Q-06

Copper 0.00231 0.00200 0.00218 5.79 20

Lead 0.000760 0.00100 0.000640 17.1 20

Nickel 0.0326 0.00200 0.0320 1.86 20

Zinc 0.0687 0.00500 0.0647 6.00 20

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJUp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 27 of39
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

North Creek Anal tical - Portland

Analyte

Batch 4060454 - EPA 200/3005 Diss

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Matrix Spike (4060454·MSl)
Arsenic

Chromium
Copper

Lead

Nickel

Zinc

Matrix Spike (4060454·MS2)

Arsenic

Chromium

Copper

Lead

Nickel

Zinc

North Creek Analytical- Portland

OJ~~
Philip Nerenberg, Laboratory Manager

Source: P4F0212-01
0.109 0.00100 mg/I

0.107 0.00100
0.101 0.00200

0.0913 0.00100

0.134 0.00200

0.169 0.00500

Source: P4F0212-02
0.112 0.00100 mg/I

0.103 0.00100

0.0958 0.00200

0.0913 0.00100

0.138 0.00200

0.106 0.00500

Prepared: 06/10/04 Analyzed: 06/12/04
0.100 0.00119 108 75-125

0.100 0.00498 102 75-125
0.100 0.00218 98.8 75-125

0.100 0.000640 90.7 75-125

0.100 0.0320 102 75-125

0.100 0.0647 104 75-125

Prepared: 06/10/04 Analyzed: 06/12104
0.100 0.00796 104 75-125

0.100 0.00538 97.6 75-125

0.100 0.00177 94.0 75-125

0.100 0.000600 90.7 75-125

0.100 0.0338 104 75-125

0.100 0.0103 95.7 75-125

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 28 of39
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Volatile Oraanic ComnoundsnerEl'A Meth~d~;8260B::~Oualitv Control
North Creek Anal tical - Portland

Analyte

Batch 4060374 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060374-BLKI)

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-ButyIbenzene

sec-Buty lbenzene

tert- ButyIbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Oibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-0ichlorobenzene

l,4-Dichlorobenzene

Dichlorodifluoromethane

l,I-Dichloroethane

l,2-Dichloroethane

l, 1-Dichloroethene

cis-l,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

1,1-Dichloropropene

North Creek Analytical- Portland

OJJ..¥~
Philip Nerenberg, Laboratory Manager

NO

ND

ND

ND

ND

ND

ND

NO

NO

ND

ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

NO

NO

ND

ND

ND

ND

ND

NO

ND

ND

NO

NO

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00
5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ug/l

Prepared & Analyzed: 06/09/04

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle llnO North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

, \' Volatile Orzanlc Compounds per EPA Method 8260B - Oualitv Control

North Creek Anal tical- Portland

Analyte

Batch 4060374· EPA S030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4060374-BLKl)
cis-I,3-0ichloropropene

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropy!toluene

4-Methyl-2-pentanone

Methyltert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene
1,1,1,2- Tetrachloroethane

I, I ,2,2- Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , I-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

1.00

1.00

1.00
2_00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

ug/l

Prepared & Analyzed: 06/09/04

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

19.3

19.4

19.6

19.4

20.0

20.0

20.0

20.0

96.5

97.0

98.0

97.0

75-120

77-129

80-121

80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell. WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Volatile Oraanic Compounds per EPA Method 8260B • Oualitv Control

North Creek Anal tical- Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060374 - EPA 5030B

LCS (4060374-BS1) Prepared & Analyzed: 06/09/04

Benzene 20.3 1.00 ugll 20.0 102 80-120

Chlorobenzene 20.1 1.00 20.0 100 80-124

I,I-Oichloroethene 18.8 1.00 20.0 94.0 78-120

Toluene 20.5 1.00 20.0 102 80-124

Trichloroethene 19.2 1.00 20.0 96.0 80-132

Surr: 4-BFB 20.2 20.0 101 75-120

Surr: 1,2-DCA-d4 19.4 20.0 97.0 77-129

Surr: Dibromofluoromethane 20.7 20.0 104 80-121

Surr: Toluene-db 20.4 20.0 102 80-120

Matrix Spike (4060374-MS1) Source: P4F0166-01 Prepared & Analyzed: 06/09/04

Benzene 20.9 1.00 ugll 20.0 NO 104 80-124

Chlorobenzene 20.2 1.00 20.0 NO 101 72.9-134
1,1-Oichloroethene 20.9 1.00 20.0 NO 104 79.3-127

Toluene 21.0 1.00 20.0 0.390 103 79.7-131

Trichloroethene 18.9 1.00 20.0 NO 94.5 68.4-130

Surr: 4-BFB 19.8 20.0 99.0 75-120

Surr: 1,2-DCA-d4 20.3 20.0 102 77-129

Surr: Dibromofluoromethane 21.2 20.0 106 80-121

Surr: Toluene-d8 20.1 20.0 100 80-120

Matrix Spike Dup (4060374-MSD1) Source: P4F0166-01 Prepared & Analyzed: 06/09/04

Benzene 21.0 1.00 ugll 20.0 NO 105 80-124 0.477 25

Chlorobenzene 20.5 1.00 20.0 NO 102 72.9-134 1.47 25

I,I-Dichloroethene 21.0 1.00 20.0 NO 105 79.3-127 0.477 25

Toluene 21.2 1.00 20.0 0.390 104 79.7-131 0.948 25

Trichloroethene 18.8 1.00 20.0 NO 94.0 68.4-130 0.531 25

Surr: 4-BFB 19.4 20.0 97.0 75-120

Surr: 1,2-DCA-d4 19.2 20.0 96.0 77-129

Surr: Dibromofluoromethane 19.8 20.0 99.0 80-121

Surr: Toluene-d8 19.1 20.0 95.5 80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJJJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

Semivolatile Oraanic Compounds per EPA Method 8270C - Oualitv Control

North Creek Anal leal- Portland

Analyte

Batch 4060257 • EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060257-BLKl)
Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) f1uoranthene

Benzo (ghi) perylene

Benzo (k) f1uoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate

Di-n-cetyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate

2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

North Creek Analytical- Portland

(jJJu¥~.
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

50.0

10.0

5.00

5.00

5.00

20.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00
5.00

5.00

10.0

5.00

10.0

25.0

ug/l

Prepared: 06/07/04 Analyzed: 06/09/04

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 32 of39
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

Semivolatile.Oraanic Compounds per EPA Method 8270C· Oualitv Control

North Creek Anal tical- Portland

Analyte

Batch 4060257 - EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Blank (4060257-BLKl)
2,4-Dinitrotoluene

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno (l,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene

2-Methylphenol

3-,4-Methylphenol

Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

10.0

5.00
5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

5.00

5.00

25.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

ug/l

Prepared: 06/07/04 Analyzed: 06/09/04

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5

Surr: Phenol-db

Surr: p-Terphenyl-dI4

Surr: 2,4,6-Tribromophenol

53.6

71.6

67.4

48.8

76.5

1I2

75.0

150

75.0

150

75.0

150

71.5

47.7

89.9

32.5

102

74.7

26-135

6-124

23-147

1I-130

38-149

19-126

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

UJ)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

Semivolatile O~~~nicCompounds per EPA Method 8270C - Ouality Control

North Creek Anal .cal - Portland

Analyte

Batch 4060257 - EPA 3510/600 Series

LCS (4060257-BSl)

Acenaphthene

4-Chloro-3-methylphenol

2-Chlorophenol

IA-Dichlorobenzene

2,4-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol

Pyrene

I ,2A-Trichlorobenzene

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-db

Surr: Phenol-do

Surr: p-Terphenyl-d14

Surr: 2,4,6-Tribromophenol

LCS Dup (4060257-BSDl)
Acenaphthene

4-Chloro-3-methylphenol

2-Chlorophenol

I A-Dichlorobenzene

2,4-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol

Pyrene

1,2,4-Trichlorobenzene

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-db

Surr: Phenol-d6

Surr: p-Terphenyl-d14

Surr: 2,4,6- Tribromophenol

Reporting Spike Source %REC RPD
Result Limit Units Level Result %REC Limits RPD Limit Notes

Prepared: 06/07/04 Analyzed: 06/09/04

65.3 5.00 ug/l 75.0 87.1 40-110

121 5.00 ISO 80.7 40-110

109 5.00 ISO 72.7 40-110

49.4 5.00 75.0 65.9 20-90

69.7 5.00 75.0 92.9 50-110

50.6 25.0 ISO 33.7 15-100

72.4 10.0 75.0 96.5 40-110

99.4 10.0 150 66.3 30-120

49.3 5.00 ISO 32.9 15-110

71.7 5.00 75.0 95.6 40-110

50.0 5.00 75.0 66.7 25-100

58.9 75.0 78.5 26-135

79.8 150 53.2 6-124

72.1 75.0 96.1 23-147

55.2 150 36.8 11-130

73.5 75.0 98.0 38-149

135 150 90.0 19-126

Prepared: 06/07/04 Analyzed: 06/09/04

65.8 5.00 ug/l 75.0 87.7 40-110 0.763 36

123 5.00 ISO 82.0 40-110 1.64 43

108 5.00 150 72.0 40-110 0.922 38

47.1 5.00 75.0 62.8 20-90 4.77 43

71.1 5.00 75.0 94.8 50-ll0 1.99 31

55.7 25.0 ISO 37.1 15-100 9.60 36

71.4 10.0 75.0 95.2 40-110 1.39 37

100 10.0 ISO 66.7 30-120 0.602 40

52.5 5.00 ISO 35.0 15-110 6.29 36

72.0 5.00 75.0 96.0 40-110 0.418 31

49.9 5.00 75.0 66.5 25-100 0.200 42

62.3 75.0 83.1 26-135

83.4 150 55.6 6-124

71.7 75.0 95.6 23-147

57.2 150 38.1 11-130

72.2 75.0 96.3 38-149

138 150 92.0 19-126

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJ).J.p~7
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

North Creek Anal .cal - Portland

Analyte

Batch 4060257 - EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

P)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776

509.924,9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060262 - EPA 3520/600 Series

Blank (4060262-BLKl) Prepared: 06/07/04 Analyzed: 06109104

Acenaphthene NO 0.100 ug/l

Acenaphthylene NO 0.100

Anthracene NO 0.100

Benzo (a) anthracene NO 0.100

Benzo (a) pyrene NO 0.100

Benzo (b) f1uoranthene NO 0.100

Benzo (ghi) perylene NO 0.100

Benzo (k) f1uoranthene NO 0.100

Chrysene NO 0.100

Dibenzo (a,h) anthracene NO 0.200

Fluoranthene NO 0.100

Fluorene NO 0.100

Indeno (l,2,3-cd) pyrene NO 0.100

Naphthalene NO 0.100

Phenanthrene NO 0.100

Pyrene NO 0.100

Surr: Fluorene-dl O 2.12 2.50 84.8 25-125

Surr: Pyrene-diO 2.32 2.50 92.8 23-i 50

Surr: Benzo (a) pyrene-d12 2.20 2.50 88.0 10-125

Blank (4060262-BLK2) Prepared: 06/07/04 Analyzed: 06/25/04
Benzo (a) anthracene NO 0.0100 ug/l

Benzo (a) pyrene NO 0.0100

Benzo (b) f1uoranthene NO 0.0100

Benzo (k) f1uoranthene NO 0.0100

Chrysene NO 0.0100

Dibenzo (a,h) anthracene NO 0.0100

Indeno (1,2,3-cd) pyrene NO 0.0100

Surr: Benzo (a) pyrene-di2 i.75 2.50 70.0 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

P).J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 13:01

Polvnuclear Ar()~atic Compounds per E'PA8270M;SIM • Oualitv Control

North Creek Anal tical- Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4060262 - EPA 3520/600 Series

LC8 (4060262-B81) Prepared: 06/07/04 Analyzed: 06/09/04

Acenaphthene 2.44 0.100 ug/l 2.50 97.6 26-135

Benzo (a) pyrene 2.43 0.100 2.50 97.2 38-137

Pyrene 2.56 0.100 2.50 102 33-133

Surr: Fluorene-d10 2.62 2.50 105 25-125

Surr: Pyrene-d l O 2.72 2.50 109 23-150

Surr: Benzo (a) pyrene-di2 2.57 2.50 103 10-125

LC8 Dup (4060262·B8Dl) Prepared: 06/07/04 Analyzed: 06/09/04

Acenaphthene 2.07 0.100 ug/l 2.50 82.8 26-135 16.4 60

Benzo (a) pyrene 2.19 0.100 2.50 87.6 38-137 10.4 60

Pyrene 2.33 0.100 2.50 93.2 33-133 9.41 60

Surr: Fluorene-dlO 2.21 2.50 88.4 25-125

Surr: Pyrene-d10 2.43 2.50 97.2 23-150

Surr: Benzo (a) pyrene-d12 2.26 2.50 90.4 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJJ..¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 tax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 tax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 tax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 tax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 13:01

Conventional Chemistrv Parameterstoer APHAIEPA Methods- Oualitv Control

orth Creek Anal tical - Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4060476 - General Preparation

Blank (4060476-BLK1) Prepared & Analyzed: 06/11/04
Cyanide (total) ND 0.00500 mg/l

LCS (4060476-BS1) Prepared & Analyzed: 06/11/04
Cyanide (total) 0.0462 0.00500 mg/I 0.0500 92.4 75-125

Duplicate (4060476-DUP1) Source: P4F0258-01 Prepared & Analyzed: 06/11/04
Cyanide (total) 0.00208 0.00500 mg/I 0.00198 4.93 20

Matrix Spike (4060476-MSI) Source: P4F0258-01 Prepared & Analyzed: 06/11/04
Cyanide (total) 0.0456 0.00500 mg/I 0.0500 0.00198 87.2 75-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ~~
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.758B

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Estimated value.

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Notes and Definitions

Reported:

07/06/04 13:01

Q-06 Analyses are not controlled on RPD values from sample concentrations less than 5 times the reporting limit.

R-03 The reporting limit for this analyte was raised due to matrix interference.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(p).J,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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HAHN AND ASSOCIATES, INC. Laboratory tJ~f!J71 dirK ~"71d\L- CHAIN OF CUSTODY
Environmental Consultants £~(2:.r~ Or<- .

434 NW Sixth Avenue, Suite 203 • Portland OR 97209 Lab Project No. Chain of Custody No.

(503) 796-0717 • Fax (503) 227-2209
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6 July, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasco Upland

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Enclosed arethe results ofanalyses for samples received bythe laboratory on 06/07104 13:45. Ifyou
have any questions concerning this report, please feel free to contact me.

Sincerely,

Philip Nerenberg
Laboratory Manager

Work Orders included inthis report:

P4F0245

SCOEPA00013771
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

ANALYTICAL REPORT FOR SAMPLES

Reported:

07/06/04 12:50

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2708-040604-098

2708-040604- 106

2708-040604- 107

North Creek Analytical - Portland

UJ)J'P~
Philip Nerenberg, Laboratory Manager

Laboratory ID

P4F0245-OI

P4F0245-02

P4F0245-03

Matrix

Water

Water

Water

Date Sampled

06/04/04 08:00

06104104 08:45

06104/04 09:00

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

06/07/04 13:45

06/07/04 13:45

06/07/04 13:45

Page I 0£29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420,9200 fax 425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509,924,9200 fax 509,924,9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503,906,9200 fax 503,906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Total Metals per EPA 600017000 Series Methods

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-106 (P4F0245-02) Water Sampled: 06/04/04 Received: 06/07/04

Arsenic 0.00869 0.00100 mg/l EPA 6020 06/09/04 06112104 4060379
Chromium 0.0375 0.00100
Copper 0.0415 0.00200
Lead 0.00457 0.00100
Nickel 0.0505 0.00200
Zinc 0.100 0.00500

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of29
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle i i zzo North Creek Pkwy N, Suite 400, Bothell, WA980ll-9223
425.420.9200 fax 425.420.9210

Spokane East ll1l5 Mont90mery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-57ll
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Dissolved Metals per EPA 600017000 Series Methods

North Creek Analytical- Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-106 (P4F0245-02) Water

Arsenic

Chromium

Copper

Lead
Nickel
Zinc

2708-040604-107 (P4F0245-03) Water

Arsenic

Chromium

Copper

Lead

Nickel

Zinc

0.00515 0.00100 mg/I

0.00123 0.00100

ND 0.00200

ND 0.00100

0.0173 0.00200

0.0103 0.00500

ND 0.00100 mg/I

ND 0.00100

ND 0.00200

ND 0.00100

ND 0.00200

ND 0.00500

Sampled: 06/04/04 Received: 06/07/04

EPA 6020 06110104 06112/04 4060454

Sampled: 06/04/04 Received: 06/07/04

EPA 6020 06/10104 06112104 4060454

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

UJUp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 29
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06104 12:50

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-098 (P4F0245-01) Water

Acetone

Benzene

Bromobenzene

Bromochlorornethane

Bromodichloromethane

Bromoform

Bromornethane
2-Butanone

n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane
Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane

Dibromornethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluorornethane
l.I-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-I,2-Dichloroethene

trans-I ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

l.J-Dichloropropene
cis-I,3-Dichloropropene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Sampled: 06/04/04 Received: 06/07/04

EPA 8260B 06110104 06/10/04 4060426

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJu¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040604·098 (P4F0245-0l) Water

trans-l ,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

IsopropyIbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,I, I ,2-Tetrachloroethane

1,I ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I, I-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-TrimethyIbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND
ND

ND
ND

ND

98.0%
109%
104%
105%

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

75-120
77-129

80-121
80-120

ugll

Sampled: 06/04/04 Received: 06/07/04

EPA 8260B 06110104 06110104 4060426

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical. Portland

OJJ..¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420,9200 fax 425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509,924,9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383,9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Volatile OrganicCompounds per EPA Method 8260B

North CreekAnalytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-106 (P4F0245·02) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride
Chlorobenzene

Chloroethane

Chloroform

Chloromethane
2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1 ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,I-Dichloropropene

cis-I,3-Dichloropropene

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND
ND

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND
ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00

5.00
10.0
5.00

1.00
1.00

10.0

1.00

1.00

1.00

1.00

5.00
1.00

1.00

5.00

1.00
1.00

1.00
1.00
1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Sampled: 06/04/04 Received: 06/07/04

EPA 8260B 06110/04 06110/04 4060426

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ)J'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of29

SCOEPA00013777



·.
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420,9200 fax 425.420,9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509,924,9200 fax 509,924,9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

503,906,9200 fax 503,906,9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383,9310 fax 541.382,7588

Hahn and Associates. Inc,

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Volatile OrganicCompounds per EPA Method8260B
North CreekAnalytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-106 (p4F0245-02) Water

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene
4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,1, I ,2-Tetrachloroethane

I, I ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1,l-Trichloroethane
I, 1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane
1,2,3-Trichloropropane

1,2,4-TrimethyIbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m.p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-db

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

97.5%
104%

101 %
100%

1.00

1.00
2.00

10.0
2.00
2.00
5.00

1.00
5.00

2.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00

75-120
77-129

80-121
80-120

ugll

Sampled: 06/04/04 Received: 06/07/04

EPA 8260B 0611 0/04 0611 0/04 4060426

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, 5uite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-107 (P4F0245-03) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane
2-Butanone

n-Butylbenzene

sec- Butylbenzene

tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

I, I·Dichloroethane

1,2-Dichloroethane

Ll-Dichloroethene

cis-1,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

1,1-Dichloropropene

cis- I ,3-Dichloropropene

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00

5.00
10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Sampled: 06/04/04 Received: 06/07/04

EPA 8260B 06110/04 06110/04 4060426

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(P~~7
Philip Nerenberg, Laboratory Manager

North Creek Analyticat, Inc.
Environmental Laboratory Network

Page 8 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, SUite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, 8end, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-107 (P4F0245-03) Water

trans- I ,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene
p-Isopropyholuene

4-Methyl-2-pentanone
Methyl tert-butyl ether

Methylene chloride

Naphthalene
n-Propylbenzene

Styrene
1,1, I ,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m.p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-db

ND

ND

ND

ND
ND

ND

ND
ND
ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
ND
ND

ND

ND

ND

103%
114%

108%
108%

1.00

1.00

2.00

10.0
2.00

2.00

5.00
1.00
5.00
2.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00
1.00

1.00
1.00
1.00

1.00

1.00
2.00

75-120
77-129

80-121

80-120

ugll

Sampled: 06/04/04 Received: 06/07/04

EPA 8260B 06110104 06110/04 4060426

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ,U'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of29
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Semivolatile Organic Compounds per EPA Method 8270C

North Creek Analytical - Portland

Reported:

07/06/04 12:50

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-106 (P4F0245-02) Water

Carbazole

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene

Benzoic Acid
Benzyl alcohol

4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
2-Chloronaphthalene
2-Chlorophenol

4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a.h) anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol
2,4-Dinitrotoluene

ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND

ND
ND

ND
ND

ND

5.00

5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
50.0
10.0

5.00
5.00
5.00
20.0
10.0

5.00
10.0

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00

10.0
5.00

10.0
25.0

5.00

ugll

Sampled: 06/04/04 Received: 06/07/04

EPA 8270C 06/10/04 06/15/04 4060423

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

UJJ..¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 29
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Hahn and Associates. Inc.

434 NW Sixth Ave.• Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Semivolatile Organic Compounds per EPA Method 8270C

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-106 (P4F0245·02) Water

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno O,2,3-cd) pyrene
Isophorone
2-Methy lnaphthalene

2-Methylphenol
3-,4-Methylphenol

Naphthalene
2-Nitroaniline
3-Nitroaniline

4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine

Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Surr: 2-Fluorobiphenyl
Surr: 2-Fluorophenol

Surr: Nitrobenzene-db
Surr: Phenol-d6
Surr: p-Terphenyl-d14
Surr: 2,4,6- Tribromophenol

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

80.9%
51.2 %
96.5%
36.5%
103%
79.2 %

5.00

10.0
5.00
5.00
5.00
10.0
10.0
10.0
5.00
5.00
5.00

10.0
5.00
5.00
5.00
10.0

10.0
5.00

5.00
25.0
10.0
5.00
10.0
5.00
5.00
5.00
5.00
5.00

5.00

26-135
6-124

23-147
11-130
38-149
19-126

ugll

Sampled: 06/04/04 Received: 06/07/04

EPA 8270C 06110/04 061lS/04 4060423

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

North cree« Anatytical, Inc.
Environmental Laboratory Network

Page II of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97006-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North CreekAnalytical - Portland

Reporting
AnaIyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-106 (P4F0245-02) Water Sampled: 06/04/04 Received: 06/07/04

Acenaphthene ND 0.100 ugli EPA 8270m 06110/04 06/17/04 4060424

Acenaphthylene ND 0.100

Anthracene ND 0.100

Benzo (a) anthracene ND 0.100
Benzo (a) pyrene ND 0.100

Benzo (b) fluoranthene ND 0.100
Benzo (ghi) peryIene ND 0.100
Benzo (k) fluoranthene ND 0.100
Chrysene ND 0.100
Dibenzo (a,h) anthracene ND 0.200
Fluoranthene ND 0.100

Fluorene ND 0.100
lndeno (1,2,3-cd) pyrene ND 0.100

Naphthalene 0.850 0.100
Phenanthrene ND 0.100
Pyrene ND 0.100

Surr: Fluorene-dlO 68.9% 25-125
Surr: Pyrene-dlO 95.0% 23-150

Surr: Benzo (a) pyrene-d12 67.6% 10-125

2708·040604·106 (P4F0245-02RE1) Water Sampled: 06/04/04 Received: 06/07/04 J
Benzo(a) anthracene 0.0167 0.0100 ugli EPA 8270m 06110/04 06129/04 4060424
Benzo (a) pyrene 0.0170 0.0100
Benzo (b) fluoranthene 0.0121 0.0100
Benzo (k) fluoranthene 0.0113 0.0100

Chrysene 0.0216 0.0\00
Dibenzo (a,h) anthracene ND 0.0100
Indeno (1,2,3-cd) pyrene 0.0108 0.0100

Surr: Benzo (a) pyrene-d12 52.5% 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJJ.tp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of 29
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TM
Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, 5uite S, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711

541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland,OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-107 (P4F0245-03) Water Sampled: 06/04/04 Received: 06/07/04

Acenaphthene ND 0.100 ugll EPA 8270m 06110/04 06117/04 4060424

Acenaphthylene ND 0.100

Anthracene ND 0.100

Benzo (a) anthracene ND 0.100
Benzo (a) pyrene ND 0.100
Benzo (b) fluoranthene ND 0.100
Benzo (ghi) perylene ND 0.100
Benzo (k) fluoranthene ND 0.100
Chrysene ND 0.100
Dibenzo (a,h) anthracene ND 0.200
Fluoranthene ND 0.100

Fluorene ND 0.100
Indeno (l,2,3-cd) pyrene ND 0.100
Naphthalene ND 0.100
Phenanthrene ND 0.100

Pyrene ND 0.100

Surr: Fluorene-dlO 96.6% 25·125
Surr: Pyrene-dlO 112% 23-150

Surr: Benzo (a) pyrene-d12 93.7% 10·125

2708-040604-107 (P4F0245-03RE1) Water Sampled: 06/04/04 Received: 06/07/04 J

Benzo (a) anthracene ND 0.0100 ugll EPA 8270m 06/10104 06/29/04 4060424
Benzo (a) pyrene ND 0.0100
Benzo (b) fluoranthene ND 0.0100
Benzo (k) fluoranthene ND 0.0100

Chrysene ND 0.0100
Dibenzo (a.h) anthracene ND 0.0100
Indeno (l,2,3-cd) pyrene ND 0.0100

Surr: Benzo (a) pyrene-d12 71.0 % 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 130£29
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420,9200 fax 425.420,9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509,924,9200 fax 509,924,9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503,906.9200 fax 503.906,9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383,9310 fax 541.382.7588

Hahn and Associates. Inc,

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

Conventional Chemistry Parameters per APHAIEPA Methods

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040604-106 (P4F0245-02) Water Sampled: 06/04/04 Received: 06/07/04

Cyanide (amenable) 0.156 0.00500 rng/I EPA 9010A 06114/04 06115/04 4060555

Cyanide (total) 0.533 0,00500 EPA 9012A

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 of29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

<>' ,;"; 'l1Jk ! ~, ,< I ",,~:

Total Metals per EPA 6000/7000 Series'NIefJ;lods-'Oualitv Control

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060379 - EPA 200/3005

Blank (4060379-BLKl) Prepared: 06/09/04 Analyzed: 06111104
Arsenic NO 0.00100 rng/l

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4060379-BS1) Prepared: 06/09/04 Analyzed: 06/11/04

Arsenic 0.0989 0.00100 mg/l 0.100 98.9 80-120
Chromium 0.102 0.00100 0.100 102 80-120

Copper 0.102 0.00200 0.100 102 80-120

Lead 0.105 0.00100 0.100 105 80-120

Nickel 0.106 0.00200 0.100 106 80-120

Zinc 0.0970 0.00500 0.100 97.0 80-120

LCS Oup (4060379-BSD1) Prepared: 06/09/04 Analyzed: 06111104
Arsenic 0.0978 0.00100 mg/l 0.100 97.8 80-120 1.12 20

Chromium 0.100 0.00100 0.100 100 80-120 1.98 20

Copper 0.0994 0.00200 0.100 99.4 80-120 2.58 20

Lead 0.101 0.00100 0.100 101 80-120 3.88 20

Nickel 0.105 0.00200 0.100 105 80-120 0.948 20

Zinc 0.0979 0.00500 0.100 97.9 80-120 0.924 20

Duplicate (4060379-DUP1) Source: P4F0261-02 Prepared: 06/09/04 Analyzed: 06112104
Arsenic 0.00357 0.00100 mg/l 0.00426 17.6 20

Chromium 0.0171 0.00100 0.0176 2.88 20

Copper 0.0408 0.00200 0.0416 1.94 20
Lead 0.125 0.00100 0.134 6.95 20

Nickel 0.0626 0.00200 0.0620 0.963 20

Zinc 1.82 0.0248 1.73 5.07 20

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJ)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 of29
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

North Creek Anal tical - Portland

Analyte

Batch 4060379 - EPA 200/3005

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Matrix Spike (4060379-MSI)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

Source: P4F0261·02
0.113 0.00100 mg/l

0.122 0.00100

0.135 0.00200

0.220 0.00100

0.168 0.00200

1.79 0.0224

Prepared: 06/09/04 Analyzed: 06/12/04

0.100 0.00426 109 75-125

0.100 0.0176 104 75-125

0.100 0.0416 93.4 75-125

0.100 0.134 86.0 75-125

0.100 0.0620 106 75-125

0.100 1.73 60.0 75-125 Q-03

Matrix Spike (4060379-MS2)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

Source: P4F0261·04
0.113 0.00100 mg/l

0.111 0.00100

0.119 0.00200

0.164 0.00100

0.166 0.00200

1.29 0.0244

Prepared: 06/09/04

0.100 0.00103

0.100 0.00973

0.100 0.0244

0.100 0.0726

0.100 0.0620

0.100 1.06

Analyzed: 06/12104

112 75-125

101 75-125

94.6 75-125

91.4 75-125

104 75-125

230 75-125 Q-03

The results in this report apply to the samples analyzed in accordance with the
chain ofcustody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 160f29
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

"o'c~"H , ' >" >' ~ ~;~ xi'" ,<", ",,~I/·H'~fp~ " " '" -u.s '-<'I '

.Dissolved Metals per EPA 6000f7000 Series M~thods - Oualitv.Control

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060454 - EPA 200/3005 Diss

Blank (4060454·BLKl) Prepared: 06/10/04 Analyzed: 06/12/04

Arsenic NO 0.00100 mg/!

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4060454.BSl) Prepared: 06/10/04 Analyzed: 06/12/04

Arsenic 0.0961 0.00100 mg/I 0.100 96.1 80-120

Chromium 0.101 0.00100 0.100 101 80-120

Copper 0.101 0.00200 0.100 101 80-120

Lead 0.100 0.00100 0.100 100 80-120

Nickel 0.105 0.00200 0.100 105 80-120

Zinc 0.0942 0.00500 0.100 94.2 80-120

LCS Dup (4060454·BSDl) Prepared: 06/10/04 Analyzed: 06/12/04

Arsenic 0.100 0.00100 mg/I 0.100 100 80-120 3.98 20

Chromium 0.103 0.00100 0.100 103 80-120 1.96 20

Copper 0.105 0.00200 0.100 105 80-120 3.88 20

Lead 0.0991 0.00100 0.100 99.1 80-120 0.904 20

Nickel 0.106 0.00200 0.100 106 80-120 0.948 20

Zinc 0.0977 0.00500 0.100 97.7 80-120 3.65 20

Duplicate (4060454.DUPl) Source: P4F0212·01 Prepared: 06/10/04 Analyzed: 06/12/04
Arsenic 0.00151 0.00100 mg/! 0.00119 23.7 20 Q-06

Chromium 0.000840 0.00100 0.00498 142 20 Q-06

Copper 0.00231 0.00200 0.00218 5.79 20

Lead 0.000760 0.00100 0.000640 17.1 20

Nickel 0.0326 0.00200 0.0320 1.86 20

Zinc 0.0687 0.00500 0.0647 6.00 20

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(PJJ'f~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 17 of29
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

" <'" "\, c~,~ : l"fi' .

Dissolved Metals per EPA 600017000 Series M~fho:a~i:. Oualitv Control

North Creek Anal tical- Portland

Analyte

Batch 4060454 - EPA 200/3005 Diss

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Matrix Spike (4060454-MSl)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

Matrix Spike (4060454-MS2)
Arsenic

Chromium

Copper

Lead

Nickel
Zinc

North Creek Analytical - Portland

rP)J'f~
Philip Nerenberg, Laboratory Manager

Source: P4F0212-01
0.109 0.00 I 00 mgll

0.107 0.00100

0.101 0.00200

0.0913 0.00100

0.134 0.00200

0.169 0.00500

Source: P4F0212-02
0.112 0.00100 mg/I

0.103 0.00100

0.0958 0.00200

0.0913 0.00100

0.138 0.00200
0.106 0.00500

Prepared: 06/10/04 Analyzed: 06112104
0.100 0.00119 108 75-125

0.100 0.00498 102 75-125

0.100 0.00218 98.8 75-125

0.100 0.000640 90.7 75-125

0.100 0.0320 102 75-125

0.100 0.0647 104 75-125

Prepared: 06110/04 Analyzed: 06112104

0.100 0.00796 104 75-125

0.100 0.00538 97.6 75-125

0.100 0.00177 94.0 75-125

0.100 0.000600 90.7 75-125

0.100 0.0338 104 75-125

0.100 0.0103 95.7 75-125

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 of 29
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, SUite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

Volatile OraanicComnounds per EPA Method 8260B - Oualitv Control

North Creek Anal leal- Portland

Analyte

Batch 4060426 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060426·BLKl)
Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert- ButyIbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

I A-Dichlorobenzene

Dichlorodifluoromethane

I,I-Dichloroethane

1,2-Dichloroethane

l,l-Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,J-Dichloropropene

North Creek Analytical - Portland

UJ~~":Y
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

NO

NO

NO

NO

NO

NO

NO

ND

NO

NO

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00
5.00

10.0
5_00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Prepared & Analyzed: 06/10/04

North Creek Anatytical, Inc.
Environmental Laboratory Network

Page 19of 29
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

, ' , ,"'" , " 'lit! lh", ,

.:Volatile;:Oreanic Compounds per;,;EPA Method 82MB ~ Oualit~··jt(monttol· .

North Creek Anal tical - Portland

Analyte

Batch 4060426 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4060426-BLKl)
cis-I,3-0ichloropropene

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Meth y1-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,1,1,2- Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

NO

NO

NO

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

1.00

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

ugll

Prepared & Analyzed: 06/1 0/04

Surr: 4-BFB

Surr: l,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

19.6

20.7

19.8

19.9

20.0

20.0

20.0

20.0

98.0

104

99.0

99.5

75-120

77-129

80-121

80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJ~~
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gaseo Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060426 - EPA 5030B

LCS (4060426-BS1) Prepared & Analyzed: 0611 0104
Benzene 19.4 1.00 ugll 20.0 97.0 80-120

Chlorobenzene 19.0 1.00 20.0 95.0 80-124

1,1-Oichloroethene 18.4 1.00 20.0 92.0 78-120

Toluene 19.1 1.00 20.0 95.5 80-124

Trichloroethene 18.5 1.00 20.0 92.5 80-132

Surr: 4-BFB 19.2 20.0 96.0 75-120

Surr: 1,2-DCA-d4 20.7 20.0 104 77-129

Surr: Dibromofluoromethane 20.2 20.0 101 80-121

Surr: Toluene-db 20.3 20.0 102 80-120

Matrix Spike (4060426·MS1) Source: P4F0245·02 Prepared & Analyzed: 06110/04
Benzene 20.3 1.00 ug/I 20.0 0.160 101 80-124

Ch1orobenzene 19.1 1.00 20.0 NO 95.5 72.9-134

1,1-0ichloroethene 18.6 1.00 20.0 NO 93.0 79.3-127

Toluene 18.0 1.00 20.0 0.280 88.6 79.7-131

Trichloroethene 18.6 1.00 20.0 NO 93.0 68.4-130

Surr: 4-BFB 19.4 20.0 97.0 75-120

Surr: 1,2-DCA-d4 20.8 20.0 104 77-129

Surr: Dibromofluoromethane 21.0 20.0 105 80-121

Surr: Toluene-d8 19.9 20.0 99.5 80-120

Matrix Spike Dup (4060426·MSDl) Source: P4F0245·02 Prepared & Analyzed: 06110/04
Benzene 20.1 1.00 ug/l 20.0 0.160 99.7 80-124 0.990 25

Chlorobenzene 19.3 1.00 20.0 NO 96.5 72.9-134 1.04 25

1,1-0ichloroethene 18.1 1.00 20.0 NO 90.5 79.3-127 2.72 25

Toluene 17.9 1.00 20.0 0.280 88.1 79.7-131 0.557 25

Trichloroethene 19.1 1.00 20.0 NO 95.5 68.4-130 2.65 25

Surr: 4-BFB 19.8 20.0 99.0 75-120

Surr: 1,2-DCA-d4 20.8 20.0 104 77-129

Surr: Dibromofluoromethane 20.8 20.0 104 80-121

Surr: Toluene-db 19.4 20.0 97.0 80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytieal- Portland

rPt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 21 of29
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TM
Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

Semivolatile Orzanic Compounds per EPA Method 8270C - Oualitv Control

North Creek Anal tical - Portland

Analyte

Batch 4060423 - EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060423-BLKl)
Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) f1uoranthene

Benzo (ghi) perylene

Benzo (k) f1uoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate

Di-n-cetyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4- Dichlorophenol

Diethyl phthalate

2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

North Creek Analytical- Portland

OJJJ.p~
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

50.0

10.0

5.00

5.00

5.00

20.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

10.0

5.00

10.0

25.0

ug/l

Prepared: 06110/04 Analyzed: 06/14/04

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 22 of29
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Semivolatile Orzanic Compounds per EPA Method 8270C - Oualitv Control

North Creek Anal tical - Portland

Analyte

Batch 4060423 - EPA 3510/600 Series

Resuil
Reporting

Limit Units
Spike
Level

Source
Resuil

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4060423-BLKl)
2,4-0initrotoluene

2,6-0initroloJuene

Bis(2-elhylhexyl)phlhalale

Fluoranthene

Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno (l,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene
2-Methylphenol

3-,4-Methylphenol

Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

1,2,4-Trichlorobenzene

2,4,5- Trichlorophenol

2,4,6-Trichlorophenol

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO
NO
NO
NO

NO
NO

NO
NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

5.00

5.00

10.0

5.00

5.00

5.00
10.0

10.0

10.0

5.00

5.00

5.00
10.0

5.00

5.00

5.00

10.0

10.0

5.00

5.00

25.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5_00

5.00

ug/l

Prepared: 06/10/04 Analyzed: 06/14/04

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5

Surr: Phenol-d6

Surr: p-Terphenyl-d14

Surr: 2,4,6-Tribromophenol

60.0

74.6

62.9

51.9

68.6

123

75.0

150

75.0

150

75.0

150

80.0

49_7

83_9

34.6

91.5

82.0

26-135

6-124

23-147

11-130

38-149

19-126

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJJJ,p~
Philip Nerenberg, Laboratory Manager

North creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

Analyte

Batch 4060423 - EPA 3510/600 Series

LCS (4060423-BS1)
Acenaphthene

4-Chloro-3-methylphenol

2-Chlorophenol

IA-Dichlorobenzene

2A-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

Pentachlorophenol
Phenol

Pyrene

1,2,4-Trichlorobenzene

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-di

Surr: Phenol-do

Surr: p-Terphenyl-dl-t

Surr: 2,4,6-Tribromophenol

LCS Dup (4060423-B8Dl)
Acenaphthene

4-Chloro-3-methylphenol

2-Chlorophenol

1,4-Dichlorobenzene

2A-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol

Pyrene

1,204-Trichlorobenzene

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-iii

Surr: Phenol-do

Surr: p-Terphenyl-dl-t

Surr: 2,4.6-Tribromophenol

North Creek Anal .cal - Portland
Reporting Spike Source %REC RPD

Result Limit Units Level Result %REC Limits RPD Limit Notes

Prepared: 06/1 0/04 Analyzed: 06/14/04

60.6 5.00 ugll 75.0 80.8 40-110

113 5.00 150 75.3 40-110

95.7 5.00 150 63.8 40-110

34.8 5.00 75.0 46.4 20-90

68.4 5.00 75.0 91.2 50-110

55.4 25.0 150 36.9 15-100

65.6 10.0 75.0 87.5 40-110

99.6 10.0 150 66.4 30-120

47.5 5.00 150 31.7 15-110

72.5 5.00 75.0 96.7 40-110

37.6 5.00 75.0 50.1 25-100

56./ 75.0 74.8 26-/35

77.0 /50 5/.3 6-/24

64.7 75.0 86.3 23-/47

53.2 /50 35.5 ll-/30

75./ 75.0 /00 38-/49

/35 /50 90.0 /9-/26

Prepared: 06/10/04 Analyzed: 06/14104

71.0 5.00 ugll 75.0 94.7 40-110 15.8 36

128 5.00 150 85.3 40-110 12.4 43

109 5.00 150 72.7 40-110 13.0 38

45.7 5.00 75.0 60.9 20-90 27.1 43

75.8 5.00 75.0 101 50-110 10.3 31

59.9 25.0 150 39.9 15-100 7.81 36

75.5 10.0 75.0 101 40-110 14.0 37

109 10.0 150 72.7 30-120 9.01 40

52.2 5.00 150 34.8 15-110 9.43 36

75.4 5.00 75.0 101 40-110 3.92 31

50.8 5.00 75.0 67.7 25-100 29.9 42

65.4 75.0 87.2 26-/35

82.6 /50 55./ 6-/24

73./ 75.0 97.5 23-/47

57.7 /50 38.5 ll-/30

79.4 75.0 /06 38-/49

/48 /50 98.7 /9-/26

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ}..1p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B. Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

07/06/04 12:50

, ' 'i~' '''~''; lWl-HY.}lWg

SemivoladleOreanic Compounds:per;ERA:Method 8270C·~·IOualitV·Control

North Creek Anal tical - Portland

Analyte

Batch 4060423 - EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 25 of29
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, SUite B, Spokane, WA 99206·4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F'l, Bend, OR 97701·5711

541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Polvnuclear Aromatic Compounds per EPA 8270M-SIM - Oualitv Control

North Creek Anal tical - Portland

Analyte

Batch 4060424 - EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060424-BLKI)
Acenaphthene

Acenaphthylene

Anthracene
Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene

Benzo (k) fluoranthene

Chrysene

Dibenzo (a,h) anthracene

FIuoranthene

Fluorene
Indeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene

Pyrene

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

Blank (4060424-BLK2)
Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Chrysene

Dibenzo (a,h) anthracene

Indeno (l,2,3-cd) pyrene

Surr: Benzo (aJ pyrene-d12

North Creek Analytical- Portland

(jJJ..¥~
Philip Nerenberg, Laboratory Manager

Prepared: 06/10/04 Analyzed: 06/14/04

NO 0.100 ug/l

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.200

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

2.37 2.50 94.8 25-125

2.50 2.50 100 23-150

2.10 2.50 84.0 10-125

Prepared: 06/10/04 Analyzed: 06/29/04

NO 0.0100 ug/l

NO 0.0100

NO 0.0100

NO 0.0100

NO 0.0100

NO 0.0100

ND 0.0100

1.47 2.50 58.8 10-125

North Creek Analytical, Inc.
Environmental Laboratory Network

J
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Polvnuclear Aromatic Compounds per EPA 8270M-SIM - Oualitv Control

North Creek Anal .cal - Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4060424 - EPA 3510/600 Series

LCS (4060424-BS1) Prepared: 06/10/04 Analyzed: 06/14/04

Acenaphthene 2.40 0.100 ug/l 2.50 96.0 26-135

Benzo (a) pyrene 2.19 0.100 2.50 87.6 38-137

Pyrene 2.46 0.100 2.50 98.4 33-133

Surr: Fluorene-dlO 2.62 2.50 105 25-125

Surr: Pyrene-dlO 2.72 2.50 109 23-150

Surr: Benzo (a) pyrene-d12 2.47 2.50 98.8 10-125

LC8 Dup (4060424-B8D1) Prepared: 06/10/04 Analyzed: 06/14/04
Acenaphthene 2.30 0.100 ug/l 2.50 92.0 26-135 4.26 60

Benzo (a) pyrene 2.12 0.100 2.50 84.8 38-137 3.25 60

Pyrene 2.38 0.100 2.50 95.2 33-133 3.31 60

Surr: Fluorene-d10 2.49 2.50 99.6 25-125

Surr: Pyrene-dlO 2.55 2.50 102 23-150

Surr: Benzo (a) pyrene-dl2 2.29 2.50 91.6 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

ljJ)J'f~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 07/06/04 12:50

Conventional Chemistrv Parameters per APHAIEPA Methods- Oualitv Control

orth Creek Anal .cal- Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4060555 - General Preparation

Blank (4060555-BLK1) Prepared: 06114/04 Analyzed: 06/15104
Cyanide (total) ND 0.00500 mg/l

LCS (4060555-BS1) Prepared: 06114/04 Analyzed: 06115/04
Cyanide (total) 0.194 0.00500 mg/l 0.200 97.0 75-125

Duplicate (4060555-DUPl) Source: P4F0245-02 Prepared: 06114/04 Analyzed: 06115104
Cyanide (total) 0.529 0.00500 mgll 0.533 0.753 20

Matrix Spike (4060555-MS1) Source: P4F0245·02 Prepared: 06114/04 Analyzed: 06115/04
Cyanide (total) 0.716 0.0100 mg/I 0.200 0.533 91.5 75-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(fJ)..J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 9B0l1-9223

425.420,9200 fax 425.420.9210
Spokane East 11115 Montgomery, SUite 6, Spokane, WA 99206-4776

509.924,9200 fax 509,924,9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

503.906,9200 fax 503,906.9210
Bend 20332 Empire Avenue, 5uite F-1, Bend, OR 97701-5711

541.383,9310 fax 541.382,7588

Hahn and Associates. Inc.

434 NW Sixth Ave" Suite 203

Portland. OR 97209

J Estimated value'.

Project: Gasca Upland

Project Number: 2708

Project Manager: Rob Ede

Notes and Definitions

Reported:

07/06/04 12:50

Q-03 The matrix spike recovery, and/or RPD, for this QC sample cannot be accurately calculated due to the high concentration of analyte
already present in the source sample.

Q-06 Analyses are not controlled on RPD values from sample concentrations less than 5 times the reporting limit.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJJJ.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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HAHN AND ASSOCIATES, INC. Laboratory NcRm <~HK i::':N~([7cA.L-- CHAIN OF CUSTODY

Environmental Consultants -~..Q_.__. ~~

434 NW Sixth Avenue, Suite 203 • Portland OR 97209 Lab Project No. ...----_. Chain of Custody No. ., ___ _._

(503) 796-0717' Fax (503) 227-2209

Project Manager ~ <.:.~ ._.- Liquid with Sediment Sample Samples Received at 4C (Y or N) ----' ------ ---_..

Project No. 8-708 -/0 ---Test Fillrate Test Sediment Test Both Appropriate Containers Used (Y or !:!1... __ ..
---- --_..-

Project Name C~ Multi-Phase Sample Provide Verbal Results (Y or N) No_.--"'-

Collected by "AW("" Test One (which) Test Separately Shake Provide Preliminary Fax Results Yes--
Comments Matrix Analyses to be Performed
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NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
, ~:'Y- c, r~ " '; (Army .c:,rp. compliant)

Client: ~\oV) '3; I~Ql..\C--~
1. Please sign for receipt and opening of f cooler or other _

By (print) _l/tvv~UG/lL0 (sign) lJd;1Jtu5JYA-. {;(lJtAI1/)

2. Date samples receiv~d --.f::L/ lii ,t:J!j Date opened: Same ---X- or __/__'__

3. Delivered by: -1~V'cf~ier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable (Put copy of shipping papers in file)

4. There were I custody seals present, signed by [;AV' CL4 date JLJJ!:LJ.LLf..(
5. Were the custody seals unbroken and intact at the date and timVof arrival? ---.2{.ves __No

6. Was ice used? l..yes __no Type of ice: __ blue ice __gel ice _._real ice

Temperature (degrees C) (~I '3 Raytek thermometer Digi-Therm (probe temperature blank)

__YesLNo

~Yes No

7. Are custody papers sealed in a plastic bag and taped inside to lid?

8. Were custody papers filled out properly (ink, signed, etc.)?

If "no" please specify:-----------------
9. Was project identifiable from custody papers? __Yes -'t.No

Name of project £1.aSfC, (if applicable)

10. Initial and date for unpacking: (initials) date __,__,__

11. Packing material: ~bble wrap/bag __styrofoam __cardboard other

12. Were samples in bags? Yes 1 No

13. Did all containers indicated on the COC arrive? -::f-Yes __ No

If "no" please indicate which containers were absent _

No)c Yes

~Yes__ No

~YeS~NO _.' _
lAXt.~ lor()~ CA.,p'Vl TecK.pt

--'::LVes__No

~Ves__No

14. Were all containers unbroken and labels in good condition?

If "no" please indicate which containers nee- Uoa, of Jo9

15. Were all bottle labels complete (10, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?
If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis?

17. Is there adequate volume for the test(s) requested?

18. If voa vials were submitted, are they free of bubbles? N/A ~ Yes No

19. Log-in phase: Date samples were logged in: _ 0? IJf2J.1!£L Elm Project # P 4E00;3'1

20. Logged in by (print). ell ((I L f1<J1Sk1.0/l.. _(sign) [.lLt .!J c:J0-'\1S~
21. Was the project manager notified of status? (Use back of form as a record) Yes \[ No-- --
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425,420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

29 June, 2004

Rob Ede
HahnandAssociates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasco Upland

Enclosed are the results of analyses forsamples received bythe laboratory on06/14/04 17:00. Ifyou
have anyquestions concerning this report, please feel free to contact me.

Sincerely,

Philip Nerenberg
Laboratory Manager

Work Orders included in this report:

P4F0537

SCOEPA00013803



Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

ANALYTICAL REPORTFOR SAMPLES

Sample ID

2708-040611-097

2708-040611-108

2708-040611-109

2708-040611-11 0

2708-040611-111

2708-040611-112

2708-040611-113

Laboratory ID Matrix

P4F0537-01 Water

P4F0537-02 Water

P4F0537-03 Water

P4F0537-04 Water

P4F0537-05 Water

P4F0537-06 Water

P4F0537-07 Water

Date Sampled Date Received

06/11/04 10:00 06/14/04 17:00

06/11104 10:45 06/14/04 17:00

06/11/04 11:45 06/14/04 17:00

06/11104 12:45 06/14/04 17:00

06/11104 13:35 06/14/04 17:00

06/11104 14:00 06/14/04 17:00

06111104 15:40 06/14/04 17:00

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJJJ.p~
Philip Nerenberg, Laboratory Manager

North Creek Analyticat, Inc.
Environmental Laboratory Network

Page I of22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Volatile Organic Compounds per EPA Method 8260B
NorthCreekAnalytical- Portland

Reported:

06/29/04 14:00

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-097 (P4F0537-01REl) Water

Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane

Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

Dichlorodifluoromethane
I,l-Dichloroethane

1,2-Dichloroethane

Ll-Dichloroethene
cis-I,2-Dichloroethene

trans-I ,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
I,I-Dichloropropene
cis-I,3 -Dichloropropene

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND

ND

ND
ND
ND
ND

ND
ND

25.0
1.00
1.00
1.00
1.00.
1.00

5.00
10.0
5.00
1.00
1.00

10.0
1.00
1.00
1.00

1.00
5.00
1.00
1.00
5.00
1.00
1.00
1.00
1.00

1.00
1.00

5.00
1.00

1.00
1.00

1.00

1.00
1.00

1.00
1.00

1.00
1.00

ugll

Sampled: 06/11/04 Received: 06/14/04

EPA 8260B 06/25/04 06125/04 4061093

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(PM'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Anatyticat, Inc.
Environmental Laboratory Network

Page 2 0£22
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-097 (P4FOS37-0lREl) Water

trans-I ,3-Dichloropropene
Ethylbenzene

Hexachlorobutadiene

2-Hexanone
Isopropylbenzene

p-Isopropyltoluene
4-Methyl-2-pentanone

Methyl tert-butyl ether
Methylene chloride

Naphthalene
n-Propylbenzene

Styrene

I, I, 1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene
1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene
I, I .l-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride
o-Xylene

m,p-Xylene

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

ND
ND

ND

ND

ND

ND
ND

ND
ND

ND
ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND
ND
ND

ND

ND

ND

ND

ND

89.5%
95.0%

/02%
98.0%

1.00
1.00

2.00

10.0
2.00

2.00
5.00

1.00
5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00
1.00

1.00
1.00
1.00

1.00

1.00

1.00

1.00
1.00

2.00

75-120
77-129

80-121
80-120

ug/l

Sampled: 06/11104 Received: 06/14/04

EPA 8260B 06/25/04 06125104 4061093

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Reported:

06/29/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-108 (P4F0537-02) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert- Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

I A-Dichlorobenzene

Dichlorodifluoromethane

Ll-Dichloroethane
1,2-Dichloroethane

Ll-Dichloroethene

cis-I,2-Dichloroethene

trans-Lz-Dichloroethene
1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

Ll-Dichloropropene
cis-I,3-Dichloropropene

ND

5570

ND

ND

ND

ND

ND

ND

ND

NO

ND

NO

ND

NO

ND

ND

ND

NO

ND

ND

ND

ND

NO

NO

NO

ND

ND

NO

NO

NO

NO

NO

NO

NO

ND

NO

NO

1250

50.0

50.0

50.0

50.0

50.0

250

500

250

50.0

50.0

500

50.0

50.0

50.0

50.0

250

50.0

50.0

250

50.0

50.0

50.0

50.0

50.0

50.0

250

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

ug/I 50

Sampled: 06/1 1/04 Received: 06/14/04

EPA 8260B 06124/04 06124/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJ)J,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmentall.aboratory Network

Page 4 0£22
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 tax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 tax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 tax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 tax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06129/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch

2708-040611-108 (P4F0537-02) Water Sampled: 06/11/04 Received: 06/14/04

trans- 1,3-Dichloropropene ND 50.0 ugll SO EPA 8260B 06/24/04 06/24/04 4061040
Ethylbenzene 317 50.0

Hexachlorobutadiene ND 100
2-Hexanone ND 500
lsopropylbenzene ND 100
p-lsopropyltoluene ND 100
4-Methyl-2-pentanone ND 250
Methyl ten-butyl ether ND 50.0
Methylene chloride ND 250
Naphthalene 4460 100
n-Propylbenzene ND 50.0

Styrene ND 50.0
I, I,I ,2-Tetrachloroethane ND 50.0
I, I,2,2-Tetrachloroethane ND 50.0
Tetrachloroethene ND 50.0
Toluene ND 50.0
1,2,3-Trichlorobenzene ND 50.0
1,2,4-Trichlorobenzene ND 50.0
I, 1,1-Trichloroethane ND 50.0
I, I ,2-Trichloroethane ND 50.0
Trichloroethene ND 50.0
Trichlorofluoromethane ND 50.0
1,2,3-Trichloropropane ND 50.0
1,2,4-Trirnethylbenzene 63.0 50.0

1,3,5-Trimethylbenzene ND 50.0
Vinyl chloride ND 50.0
o-Xylene 85.5 50.0

m.p-Xylene ND 100

Surr: 4-BFB 89.0% 75-120
Surr: 1,2-DCA-d4 93.5% 77-129
Surr: Dibromofluoromethane 102% 80-121
Surr: Toluene-db 96.5% 80-120

Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(fJJJ'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

PageS of 22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Volatile OrganicCompounds per EPA Method8260B
NorthCreekAnalytical- Portland

Reported:

06/29/04 14:00

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-109 (P4F0537-03) Water

Acetone

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert -ButyIbenzene

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

Dichlorodifiuoromethane
I,I-Dichloroethane

1,2-Dichloroethane
1,1-Dichloroethene

cis-I ,2-Dichloroethene
trans-I,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane

Ll-Dichloropropene
cis-I,3-Dichloropropene

ND
230
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND

ND
ND

125
5.00
5.00
5.00
5.00
5.00
25.0
50.0
25.0

5.00
5.00

50.0
5.00

5.00
5.00
5.00
25.0
5.00
5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00

5.00
5.00

5.00
5.00
5.00
5.00

5.00

5.00
5.00

ugll 5

Sampled: 06/11/04 Received: 06/14/04

EPA 82608 06124/04 06124/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ)J'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6of22
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...
--------------------

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, 5uite F-l, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Reported:

06/29/04 14:00

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Balch Notes

2708-040611-109 (p4F0537-03) Water

trans-l,3-0ichloropropene

Ethylbenzene
Hexachlorobuladiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl terl-butyl ether
Methylene chloride

Naphthalene
n-Propylbenzene

Styrene

1,1,1,2·Tetrachloroethane

1,1,2,2- Tetrachloroethane

Tetrachloroethene

Toluene
1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,I , I-Trichloroethane
I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4- Trimethylbenzene
1,3,5-TrimethyIbenzene

Vinyl chloride

o-Xylene
m,p-Xylene

Surr: 4-BFB

Surr: 1,2·DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

NO 5.00 ugll

25.8 5.00

NO 10.0

NO 100

NO 10.0

NO 10.0

NO 25.0

NO 5.00

NO 25.0

582 10.0

NO 5.00

NO 10.0

NO 5.00

NO 5.00

NO 5.00

12.4 5.00

NO 5.00

NO 5.00

NO 5.00
NO 5.00

NO 5.00
NO 5.00

NO 5.00
6.65 5.00

NO 5.00

NO 5.00

12.2 5.00

13.8 10.0

95.0% 75-120
95.0% 77-129
99.0% 80-121
96.0% 80-120

5

10

5

10

5

Sampled: 06/11/04 Received: 06/14/04

EPA 8260B 06124/04 06124/04 4061040

06124/04

06124/04

06/24/04

06124/04

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ~~":Y
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of22

SCOEPA00013810
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B. Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06129/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical- Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-110 (P4F0537-04) Water

Acetone
Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert -Butylbenzene

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
I,I-Dichloroethane
1,2-Dichloroethane

Ll-Dichloroethene
cis-l,2-Dichloroethene
trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane
2,2-Dichloropropane
1,I-Dichloropropene
cis-l,3-Dichloropropene

ND
113
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND

ND
ND
ND

ND
ND
ND
ND

50.0
2.00

2.00
2.00
2.00
2.00
10.0
20.0
10.0
2.00
2.00

20.0
2.00
2.00

2.00
2.00
10.0

2.00
2.00
10.0

2.00
2.00
2.00
2.00
2.00

2.00
10.0

2.00
2.00

2.00

2.00
2.00

2.00
2.00
2.00
2.00
2.00

ugll 2

Sampled: 06111/04 Received: 06/14/04

. EPA 8260B 06/24/04 06/24/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of22

SCOEPA00013811
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

Volatile Organic Compounds per EPA Method8260B
North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Noles

2708-040611-110 (P4F0537-04) Water

trans-I,3-0ichloropropene

Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
4-Methy 1-2-pentanone
Methyl tert-butyl ether
Methylene chloride
Naphthalene
n-Propylbenzene

Styrene
I, 1,1,2-Tetrachloroethane
I, I ,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
I, I ,I-Trichloroethane
1,I ,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
o-Xylene

m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

NO 2.00 ugll
9.78 2.00
NO 4.00
NO 20.0
NO 4.00
NO 4.00
NO 10.0
NO 2.00
NO 10.0
272 4.00
NO 2.00

NO 2.00
NO 2.00
NO 2.00

NO 2.00
6.16 2.00
NO 2.00
NO 2.00
NO 2.00
NO 2.00
NO 2.00
NO 2.00
NO 2.00

2.58 2.00
NO 2.00
NO 2.00

5.24 2.00
6.04 4.00

91.5% 75-120
95.0% 77-129
102 % 80-121
95.5% 80-120

2

Sampled: 06/11/04 Received: 06/14/04

EPA 8260B 06/24/04 06/24/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

rPJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of22
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-111 (P4F0537-OS) Water

Acetone
Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane
2-Butanone
n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene
Dichlorodifluoromethane

1,1-Dichloroethane

1,2-Dichloroethane

I,l-Dichloroethene

cis-I ,2-Dichloroethene

trans-I ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,I-Dichloropropene

cis-I,3-Dichloropropene

ND
ND

ND

ND

ND

ND

ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND
ND

ND

ND
ND

25.0
1.00

1.00

1.00

1.00

1.00

5.00
10.0
5.00

1.00
1.00

10.0
1.00

1.00

1.00

1.00

5.00

1.00

1.00
5.00

1.00
1.00

1.00

1.00

1.00

1.00
5.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00

1.00
1.00

ugll

Sampled: 06/11/04 Received: 06/14/04

EPA 8260B 06124/04 06124/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

rP)J'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420,9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383,9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Volatile OrganicCompounds per EPA Method8260B
North CreekAnalytical - Portland

Reported:

06/29/04 14:00

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-111 (P4F0537-05) Water

trans-I,3-Dichloropropene

Ethylbenzene
Hexachlorobutadiene
2-Hcxanonc
Isopropylbenzene
p-Isopropyltoluene
4-Methyl-2-pentanone
Methyl tert-butyl ether
Methylene chloride
Naphthalene
n-Propylbenzene

Styrene
I, I, I ,2-Tetrachloroethane
I, I ,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
I, I ,l-Trichloroethane
I, I ,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
o-Xylene
rn.p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

ND
1.13

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

89.5%
97.5%

102 %
96.0%

1.00
1.00
2.00
10.0
2.00
2.00
5.00
1.00
5.00
2.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00

75-120
77-129

80-121
80-120

ugll

Sampled: 06/11/04 Received: 06/14/04

EPA 8260B 06/24/04 06/24/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

ljJ1J,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page II of22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-112 (p4F0537-06) Water

Acetone
Benzene
Bromobenzene

Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene

sec-Butylbenzene
tert-ButyIbenzene
Carbon disulfide

Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1A-Dichlorobenzene
Dichlorodifluoromethane

Ll-Dichloroethane
1,2-Dichloroethane
I,I-Dichloroethene

cis-I,2-Dichloroethene
trans-I,2-Dichloroethene

1,2-Dichloropropane
1,3-Dichloropropane

2,2-Dichloropropane
I,I-Dichloropropene
cis-I,3-Dichloropropene

ND
166
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND

ND
ND

ND

ND
ND

ND
ND

ND
ND
ND

25.0
1.00
1.00

1.00
1.00
1.00
5.00
10.0
5.00
1.00
1.00
10.0
1.00
1.00

1.00
1.00
5.00
1.00

1.00
5.00
1.00
1.00
1.00
1.00
1.00

1.00
5.00
1.00
1.00

1.00

1.00
1.00

1.00

1.00
1.00
1.00
1.00

ug/l

Sampled: 06/11104 Received: 06/14/04

EPA 8260B 06124/04 06124/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

UJJJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of22
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob &Ie 06/29/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-112 (P4F0537-06) Water

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

I, I, I ,2-Tetrachloroethane

I, I ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , l-Trichloroethane
I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene
m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromo.fluoromethane

Surr: Toluene-db

ND

3.02

ND

ND

ND

ND

ND

ND

ND

116

ND

ND

ND

ND

ND

2.16

ND

ND

ND

ND

ND

ND

ND

151
ND

ND

1.63

5.42

95.0%

97.5%
104 %

97.5%

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00
5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

75-120

77-129

80-121

80-120

ug/l

Sampled: 06/11/04 Received: 06/14/04

EPA 8260B. 06/24/04 06/24/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ).J'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06129/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-113 (P4F0537-07) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone

n-Butylbenzene
sec-Butylbenzene

tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane
2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene

1,3-Dichlorobenzene

IA-Dichlorobenzene

Dichlorodifluoromethane

Ll-Dichloroethane
1,2-Dichloroethane

1,1-Dichloroethene

cis-I ,2-Dichloroethene

trans-I ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane
2,2-Dichloropropane

l,l-Dichloropropene

cis-I,3-Dichloropropene

ND

19.3
ND

ND

ND
ND

ND
ND
ND

ND
ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00
1.00

5.00
10.0
5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00
1.00

1.00

5.00

1.00
1.00
1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ug/I

Sampled: 06/11104 Received: 06/14/04

EPA 8260B 06124/04 06124/04 4061040

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 of22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F'1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit 'Units Dilution Method Prepared Analyzed Batch Notes

2708-040611-113 (P4F0537-07) Water

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone
Methyl tert-butyl ether

Methylene chloride
Naphthalene

n-Propylbenzene

Styrene

I, 1,1,2-Tetrachloroethane

I, I,2,2-Tetrachloroethane
Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , l-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene
m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

NO

2.58

NO

NO

NO

NO

NO
NO
NO

119

NO

NO

NO

NO
NO

1.43

NO

NO

NO

NO

NO
NO

NO

1.17

NO

NO
1.31

2.27

94.5%
96.5%
107%

99.0%

1.00
1.00

2.00

10.0

2.00

2.00

5.00
1.00
5.00

2.00

1.00

1.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00
1.00

2.00

75-120
77-129
80-121

80-120

ugll

Sampled: 06/11104 Received: 06/14/04

EPA 8260B 06124/04 06124/04 4061040

The results in this report apply 10 the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(pUp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15of 22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite f-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

North Creek Anal 'cal- Portland

Analyte

Batch 4061040 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4061040-BLKl)
Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-0ichlorobenzene

1,3-0ichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluorornethane

I,I-Dichloroethane

l,2-Dichloroethane

Ll-Dichlorcethene

cis-I,2-0ichloroethene

trans-I ,2-Dichloroethene

1,2-0ichloropropane

1,3-Dichloropropane

2,2-0ichloropropane

I,I-Dichloropropene

North Creek Analytical - Portland

UJ~~
Philip Nerenberg, Laboratory Manager

ND

ND

ND

NO

NO

NO

NO

ND

NO

NO

NO

NO

NO

ND

ND

ND

ND

ND

ND

ND

NO

ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

NO

NO

25.0

1.00

1.00

1.00

1.00

1.00

5.00
10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Prepared & Analyzed: 06/24/04

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 16 of 22
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, 5uite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

Volatile Orzanic Compounds per EPA Method 8260B - Oualitv Control

orth Creek Anal tical - Portland

Analyte

Batch 4061040 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4061040-BLKI)
cis-I,3-0ichloropropene

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p- Isopropy Itoluene

4- Methy1-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

I, I, I ,2-Tetrachloroethane

I, I ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , I-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m.p-Xylene

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

1.00

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

ug/I

Prepared & Analyzed: 06/24/04

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-db

18.7

19.2

20.4

19.8

20.0

20.0

20.0

20.0

93.5
96.0

102

99.0

75-120

77-129

80-121

80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

ljJU'fJ 'f1t.~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, tnc.
Environmental Laboratory Network

Page 17 of22
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

----- -------------

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 96011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97006-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.363.9310 fax 541.362.7566

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

. 'Yolatile Oraanic Comnoundsner EPA Method 8260B· Oualitv Control

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4061040· EPA 5030B

LCS (4061040·BS1) Prepared & Analyzed: 06/24/04

Benzene 22.7 1.00 ugll 20.0 114 80-120

Chlorobenzene 24.1 1.00 20.0 120 80-124

I, I- Oichloroethene 21.6 1.00 20.0 108 78-120

Toluene 23.8 1.00 20.0 119 80-124

Trichloroethene 20.3 1.00 20.0 102 80-132

Surr: 4-BFB 19.3 20.0 96.5 75-120

Surr: 1,2-DCA-d4 19.5 20.0 97.5 77-129

Sun: Dibromofluoromethane 22.1 20.0 no 80-121

Surr: Toluene-db 20.6 20.0 103 80-120

Matrix Spike (4061040·MSl) Source: P4F0878·01 Prepared & Analyzed: 06/24/04

Benzene 21.8 1.00 ug/l 20.0 NO 109 80-124

Chlorobenzene 21.8 1.00 20.0 NO 109 72.9-134

Ll-Dichloroethene 21.1 1.00 20.0 NO 106 79.3-127

Toluene 21.6 1.00 20.0 NO 108 79.7-131

Trichloroethene 18.0 1.00 20.0 NO 90.0 68.4-130

Surr: 4-BFB 19.1 20.0 95.5 75-120

Surr: 1,2-DCA-d4 19.7 20.0 98.5 77-129

Surr: Dibromofluoromethane 22.5 20.0 112 80-121

Surr: Toluene-db 20.2 20.0 101 80-120

Matrix Spike Dup (4061040·MSDl) Source: P4F0878·01 Prepared & Analyzed: 06/24/04

Benzene 21.8 1.00 ugll 20.0 NO 109 80-124 0.00 25

Chlorobenzene 21.8 1.00 20.0 NO 109 72.9-134 0.00 25

Ll-Dichloroethene 21.0 1.00 20.0 NO 105 79.3-127 0.475 25

Toluene 21.7 1.00 20.0 NO 108 79.7-131 0.462 25

Trichloroethene 18.1 1.00 20.0 NO 90.5 68.4-130 0.554 25

Surr: 4-BFB 19.0 20.0 95.0 75-120

Surr: l,2-DCA-d4 19.3 20.0 96.5 77-129

Surr: Dibromofluoromethane 22.1 20.0 110 80-121

Surr: Toluene-d8 20.3 20.0 102 80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJU'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 of 22
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, 5uite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708-10

Project Manager: Rob Ede

Reported:

06/29/04 14:00

Volatile Orzanie Compounds per EPA Method 8260B - Oualitv Control

North Creek Anal .cal - Portland

Analyte

Batch 4061093· EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4061093·BLKl)
Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform
Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Di bromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

I,I-Dichloroethane

1,2-Dichloroethane

I,I-Dichloroethene

cis-I,2-Dichloroethene

trans-! ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I, l-Dichloropropene

North Creek Analytical - Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

ND

NO

NO

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

NO

NO

ND

ND

NO

ND

NO

NO

NO

ND

ND

ND

ND

NO

NO

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00
5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ug/l

Prepared & Analyzed: 06/25/04

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 19 of 22
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 06/29/04 14:00

Volatile Oraanic Compounds per EPA Method 8260B • Oualitv Control

North Creek Anal .cal - Portland

Analyte

Batch 4061093 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4061093-BLKl)

cis-I,3-0ichloropropene

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyltert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,1, I ,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , I-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO

1.00

1.00

1.00

2.00

10.0

2.00
2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

ugll

Prepared & Analyzed: 06/25/04

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-db

17.7
18.1

19.9

19.6

20.0

20.0

20.0

20.0

88.5

90.5

99.5

98.0

75-120

77-129

80-121

80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

{jJtJ'f ~":Y
Philip Nerenberg, Laboratory Manager

North Creek Anatyticaf, Inc.
Environmentaf Laboratory Network

Page 20 of 22
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Thl
Seattle 11720 North Creek Pkwv N, Suite 400, Bothell, WA 98011·9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776

509.924.9200 fax 509.924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008·7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F'l, Bend, OR 97701·5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Reported:

06/29/04 14:00

"~:ii:<HYolatile Orzanic Compounds per EPA Method,8260B - Oualitv Control

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4061093 - EPA 5030B

LCS (4061093·BSl) Prepared & Analyzed: 06/25/04

Benzene 22.0 1.00 ug/l 20.0 110 80-120

Chlorobenzene 22.2 1.00 20.0 III 80-124

I,I-Oichloroethene 20.6 1.00 20.0 103 78-120

Toluene 22.4 1.00 20.0 112 80-124

Trichloroethene 19.1 1.00 20.0 95.5 80-132

Surr: 4·BFB 19.2 20.0 96.0 75-120

Surr: 1,2·DCA·d4 19.0 20.0 95.0 77-129

Surr: Dibromofluoromethane 21.0 20.0 105 80-121

Surr: Toluene-d8 20.2 20.0 101 80-120

Matrix Spike (4061093·MSl) Source: P4F0763·01 Prepared & Analyzed: 06/25/04

Benzene 26.9 1.00 ug/I 20.0 4.76 III 80-124

Chlorobenzene 22.4 1.00 20.0 NO 112 72.9-134

1,1-Dichloroethene 21.4 1.00 20.0 NO 107 79.3-127

Toluene 22.0 1.00 20.0 0.210 109 79.7-131

Trichloroethene 18.8 1.00 20.0 NO 94.0 68.4-130

Surr: 4-BFB 20.0 20.0 /00 75-/20

Surr: 1,2-DCA-d4 19.8 20.0 99.0 77-129

Surr: Dibromofluoromethane 21.3 20.0 106 80-121

Surr: Toluene-d8 19.9 20.0 99.5 80-120

Matrix Spike Dup (4061093-MSDl) Source: P4F0763-0l Prepared & Analyzed: 06/25/04

Benzene 26.5 1.00 ug/l 20.0 4.76 109 80-124 1.50 25

Chlorobenzene 21.7 1.00 20.0 NO 108 72.9-134 3.17 25

I,I-Oichloroethene 20.3 1.00 20.0 NO 102 79.3-127 5.28 25

Toluene 21.7 1.00 20.0 0.210 107 79.7-131 1.37 25

Trichloroethene 17.8 1.00 20.0 ND 89.0 68.4-130 5.46 25

Surr: 4-BFB 19.8 20.0 99.0 75-120

Surr: 1.2-DCA-d4 19.0 20.0 95.0 77-129

Surr: Dibromofluoromethane 21.8 20.0 109 80-121

Surr: Toluene-db 20.2 20.0 101 80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, 5uite B, 5pokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, 5uite F-1, Bend, OR 97701-5711
541.383.9310 fax 541. 382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

DET AnaIyte DETECTED

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Notes and Definitions

Reported:

06/29/04 14:00

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply 10 the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 22 of22
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HAHN AND ASSOCIATES, INC.
Environmental Consultants

434 NW Sixth Avenue, Suite 203 • Portland OR 97209

(503) 796-0717 • Fax (503) 227-2209

Laboratory

Lab Project No.

N·"" ' ,'/
-, ..... L t : .''\'.;(.,\ {. '/':';"':'\"-_.--_.----'

,',
.,: :::"""

CHAIN OF CUSTODY
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NORTH CREEK ANALYTICAL COOLER RECEIPT FORM

, . \Jh.~:~ " ~corp. compliant)
Cllent~J1ln ~CU1l CJ j
1. Please sign f~r receipt and open~ng of--I-- cyo/ter or other

By (print) t04L1A<6W 8r:J1.y}~gn) V~ D() OvVLS
2. Date samples received Jo-IJSJ..aJ Date opened: same"y- or __1__1__
3. Delivered by: ~~'&Jier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable (Put copy of shipping papers in file)

4. There were~ custody seals present, signed ~yDo.b---date~I 15JJ.!:1
5. Were the custody seals unbroken and intact at the date and time of arrival? ~es__No

6. Was ice used? -Xyes __no Type of ice: __ blue ice Xgel ice _._real ice

Temperature (degrees C) [2,5 Raytek thermometer Digi-Therm (probe t~mperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid? __Yes L No

8. Were custody papers filled out properly (ink, signed, etc.)? -XYes __ No

If "no" please specify:

9. Was project identifiab-Ie-f-r-om-c-u-st-o-d-y-p-a-p-er-s-?------- XYes No

Name of project tza 5::L0 (if applicable) _

10. Initial and date for unpacking: f;j) (initials) date~I f01Q!J.
11. Packing material: __bubble wrap/bag X~tyrOfOam Xcardboard other

12. Were samples in bags? __ YeS--XNo

13. Did all containers indicated on the COC arrive? L Yes __No

If "no" please indicate which containers were absent _

i Yes No

~Ves__No

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers _

15. Were all bottle labels complete (10, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?
If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis?

YVes'

rVes

No

No

17. Is there adequate volume for the test(s) requested? ~Yes __No

18. If voa vials were submitted. are they free of bubbles? N/A --(" Yes No

. I~; ~l1¥-tJli Elm project~~ta1.0
20. Logged in by (print) , \ (sign)~AJJJTA. b:VUi.~
21. Was the project manager notified of status? (Use back of form as a record) __Yes1 No

SCOEPA00013827



---- -------------------------------------

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

2 July, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasco Upland

Enclosed are the results ofanalyses for samples received bythe laboratory on 06/15/04 17:20. Ifyou
have any questions concerning this report, please feel free to contact me.

Sincerely,

Philip Nerenberg
Laboratory Manager

WorkOrders included in this report:

P4F0616

SCOEPA00013828
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

ANALYTICAL REPORTFOR SAMPLES

Reported:

07/02104 13:22

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2708-040614-096

2708-040614-114

2708-040614-115

2708-040614-116

North Creek Analytical- Portland

(jJ}J'fJ~
Philip Nerenberg, Laboratory Manager

Laboratory ID

P4F0616-01

P4F0616-02

P4F0616-03

P4F0616-04

Matrix

Water

Water

Water

Water

Date Sampled

06/14/04 08:00

06/14/04 09:25

06/14/04 13:45

06/14/04 16:00

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

06/15/04 17:20

06/15/04 17:20

06/15/04 17:20

06/15/04 17:20

Page 1 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Total Metals per EPA 6000nOOo Series Methods

North Creek Analytical - Portland

Reported:

07/02104 13:22

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-115 (P4F0616-03) Water

Arsenic
Chromium
Copper
Lead

Nickel

Zinc

2708-040614-116 (P4F0616-04) Water

Arsenic
Chromium
Copper
Lead
Nickel
Zinc

0.0290
0.827
0.457

0.0306
0.291

651

0.00369
0.0351
0.0218

0.00204
0.0246
0.177

0_00200
0.00200

0.00400
0.00200

0.00400

0.0566

0.00100
0.00100
0_00200

0_00100
0_00200

0.00500

mg/I

mg/I

Sampled: 06/14/04 Received: 06/15/04

EPA 6020 06/17/04 06119104 4060762

06118/04

5.66 06118/04

Sampled: 06/14104 Received: 06/15/04

EPA 6020 06/17/04 06119/04 4060762

06118/04

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJUp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of33
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F'l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/0'1104 13:22

Dissolved Metals per EPA 600017000 Series Methods

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-115 (P4F0616-03) Water Sampled: 06/14/04 Received: 06/15/04

Arsenic 0.00582 0.00100 mg/l EPA 6020 06118/04 06122/04 4060840
Chromium NO 0.00100
Copper NO 0.00200
Lead NO 0.00100
Nickel 0.0162 0.00200
Zinc 0.191 0.00500

2708-040614-116 (P4F0616·04) Water Sampled: 06/14/04 Received: 06/15/04

Arsenic ND 0.00100 mg/l EPA 6020 06/18/04 06/22/04 4060840
Chromium ND 0.00100
Copper NO 0.00200

Lead ND 0.00100
Nickel 0.00445 0.00200
Zinc 0.0383 0.00500

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of33
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Volatile OrganicCompounds per EPA Method8260B
NorthCreekAnalytical- Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040614·096 (P4F0616-01) Water

Acetone
Benzene
Bromobenzene

Bromochloromethane

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1A-Dichlorobenzene
Dichlorodifluoromethane
1,I-Dichloroethane
1,2-Dichloroethane

Ll-Dichloroethene
cis-l,2-Dichloroethene
trans-l ,2-Dichloroethene

1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane

Ll-Dichloropropene

cis-l,3-Dichloropropene

ND
ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND

ND

25.0
1.00
1.00

1.00
1.00

1.00
5.00

10.0
5.00

1.00
1.00

10.0
1.00
1.00
1.00
1.00
5.00
1.00
1.00
5.00
1.00

1.00
1.00
1.00
1.00
1.00
5.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00

ugll

Sampled: 06/14/04 Received: 06/15/04

EPA 8260B 06124/04 06124/04 4061039

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ).J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Projec1 Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040614·096 (P4F0616·01) Water

trans-I,3-0ichloropropene
Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene
p-Isopropyltoluene
4-Methyl-2-pentanone

Methyl tert-butyl ether
Methylene chloride
Naphthalene
n-Propylbenzene

Styrene
I, I, I ,2-Tetrachloroethane
I, I ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
I, I, I-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Vinyl chloride
o-Xylene
m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

NO
NO
NO

NO
NO

NO
NO

NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO
NO
NO
NO
NO
NO

77.5%
97.5 %
97.5%
94.0%

1.00
1.00
2.00

10.0
2.00

2.00
5.00

1.00
5.00
2.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00

1.00
1.00
2.00

75-120
77-129
80-121

80-120

ugll

Sampled: 06/14/04 Received: 06115/04

EPA 8260B 06124/04 06124/04 4061039

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(pUp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-114 (P4F0616-02) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform
Bromomethane

2-Butanone
n-Butylbenzene

sec-Butylbenzene

tert -Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,l-Dichloropropene

cis-I,3-Dichloropropene

ND

2.29

ND

ND

ND

ND

ND

ND
ND

ND

ND

NO
ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

25.0

1.00

1.00

1.00

1.00

1.00

5.00

10.0
5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00
5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Sampled: 06/14/04 Received: 06/15/04

EPA 8260B 06124/04 06124/04 4061039

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(fJ)J'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of33
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TM
Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

503.906,9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383,9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Reported:

07/02104 13:22

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-114 (P4F0616-02) Water

trans-I,3-Dichloropropene
Ethylbenzene
Hexachlorobutadiene

2-Hexanone
Isopropylbenzene

p-Isopropyltoluene
4-Methyl-2-pentanone
Methyl tert-butyl ether
Methylene chloride
Naphthalene
n-Propylbenzene

Styrene
1,1,I,2-Tetrachloroethane
I, I ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
I, I , I-Trichloroethane
1,1,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethy Ibenzene
1,3,5-Trimethy Ibenzene

Vinyl chloride
o-Xylene
m,p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

ND
ND
ND

ND
ND

ND
ND
ND
ND

3.46
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND

82.0%
/02%

101 %
89.5%

1.00
1.00
2.00

10.0
2.00

2.00

5.00
1.00
5.00
2.00
1.00

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
2.00

75-/20
77-/29
80-121
80-120

ug/l

Sampled: 06/14/04 Received: 06115/04

EPA 8260B 06124/04 06/24/04 4061039

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page? 0f33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040614·115 (P4F0616-03) Water

Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone
n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

IA-Dichlorobenzene
Dichlorodifluoromethane
I,I-Dichloroethane
1,2-Dichloroethane
l ,!-Dichloroethene
cis-I ,2-Dichloroethene
trans-I ,2-Dichloroethene

I ,2-Dichloropropane
l ,3-Dichloropropane

2,2-Dichloropropane
I,I-Dichloropropene

cis-I,3-Dichloropropene

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND

ND
ND

ND
ND

25.0
1.00
1.00
1.00
1.00

1.00
5.00
10.0
5.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
5.00
1.00
1.00
5.00

1.00
1.00
1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00

1.00
1.00

ug/l

Sampled: 06/14/04 Received: O61I5/04

EPA 8260B 06124/04 06/24/04 4061039

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ~'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-115 (P4F0616-03) Water

trans-I ,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene
I, I, 1,2-Tetrachloroethane

I, I ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , l-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m.p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-db

ND

ND
ND
ND
ND

ND
ND

ND
ND

3.26

ND
ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND

77.0%
101%

99.5%
95.5%

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

75-120
77-129

80-121
80-120

ugll

Sampled: 06/14/04 Received: 06115104

EPA 8260B 06124/04 06124/04 4061039

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJt¥·~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Volatile Organic Compounds per EPA Method 8260B
NorthCreekAnalytical- Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040614·116 (P4F0616-04) Water

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform
Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

lA-Dichlorobenzene

Dichlorodifluoromethane

l,I-Dichloroethane

l,2-Dichloroethane

l, l-Dichloroethene

cis-l,2-Dichloroethene

trans-I ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,I-Dichloropropene

cis-I,3-Dichloropropene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ugll

Sampled: 06114/04 Received: 06115/04

EPA 8260B 06124/04 06124/04 4061039

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJu¥~
Philip Nerenberg, Laboratory Manager

North cree« Analytical, Inc.
Environmental Laboratory Network

Page 10 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02)04 13:22

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-116 (P4F0616-04) Water

trans- 1,3-Dichloropropene

Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
4-Methyl-2-pentanone

Methyl tert-butyl ether
Methylene chloride
Naphthalene
n-Propy Ibenzene

Styrene
I, I, I ,2-Tetrachloroethane
I, I,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
I, I, I-Trichloroethane
I, 1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Vinyl chloride
o-Xylene
m.p-Xylene

Surr: 4-BFB
Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

NO
NO
NO
NO
NO
NO
NO
NO
NO

4.20
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

85.5 %
106%

102%
98.5%

1.00
1.00
2.00

10.0
2.00
2.00

5.00

1.00
5.00
2.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00
1.00

1.00
2.00

75-120
77-129
80-121
80-120

ugll

Sampled: 06/14/04 Received: 06/15/04

EPA 8260B 06124/04 06124/04 4061039

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ)J.p~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 11 of33
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

--------------- ----

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Semivolatile OrganicCompounds per EPA Method8270C
North CreekAnalytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-115 (P4F0616-03) Water

Carbazole
Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) f1uoranthene
Benzo (ghi) perylene
Benzo (k) f1uoranthene
Benzoic Acid
Benzyl alcohol

4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
2-Chloronaphthalene
2-Chlorophenol

4-Chlorophenyl phenyl ether
Chrysene

Di-n-butyl phthalate

Di-n-cetyl phthalate
Dibenzo (a,h) anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene

ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
ND
ND
ND
ND

ND
ND

ND
ND

ND
ND
ND

ND
ND

5.00
5.00
5.00
5.00

5.00
5.00
5.00

5.00
5.00
50.0
10.0
5.00

5.00
5.00
20.0
10.0
5.00
10.0
5.00
5.00

5.00
5.00

5.00

5.00
5.00
5.00
5.00
5.00

5.00
5.00

5.00
5.00
10.0

5.00
10.0
25.0
5.00

ug/l

Sampled: 06/14/04 Received: 06/15/04

EPA 8270C 06118/04 06/22/04 4060792

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJJJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Anatyticat, Inc.
Environmental Laboratory Network

Page 120f33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Semivolatile OrganicCompounds per EPA Method8270C

North CreekAnalytical - Portland

Reported:

07/02104 13:22

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-115 (P4F0616-03) Water

2,6-0initrotoluene
Bis(2-ethylhexyl)phthalate
Fluoranthene

Fluorene
Hexachlorobenzene

Hexachlorobutadiene
Hexachlorocyclopentadiene

Hexachloroethane
Indeno (I ,2,3-cd) pyrene
Isophorone
2-Methylnaphthalene

2-Methylphenol
3-,4-Methylphenol

Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Surr: 2-Fluorobiphenyl
Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5
Surr: Phenol-d6
Surr: p-Terphenyl-dld
Surr: 2,4,6-Tribromophenol

NO
NO
NO

NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
NO
ND
NO
NO

NO

5.16
ND
ND
ND
ND
ND

84.6%
47.6%
95.1 %
32.7%
109%
106%

5.00
10.0
5.00

5.00
5.00
10.0

10.0
10.0
5.00
5.00
5.00

10.0
5.00
5.00
5.00
10.0
10.0
5.00
5.00
25.0

10.0
5.00

10.0
5.00

5.00

5.00
5.00
5.00
5.00

26-135
6-124

23-147
11-130
38-149
19-126

ug/l

Sampled: 06/14/04 Received: O61I5/04

EPA 8270C 06/18/04 06122/04 4060792

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206·4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Semivolatile Organic Compounds per EPA Method 8270C

North Creek Analytical. Portland

Reported:

07/02104 13:22

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-116 (P4F0616-04) Water

Carbazole
Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene

Benzo (ghi) perylene
Benzo (k) f1uoranthene

Benzoic Acid
Benzyl alcohol

4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether

2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran
1,2-Dichlorobenzene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol
2,4-Dinitrotoluene

ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

ND

ND
ND

ND
ND
ND
ND
ND
ND

ND
ND

ND
ND

5.00
5.00
5.00

5.00
5.00
5.00
5.00

5.00
5.00
50.0
10.0

5.00
5.00
5.00
20.0
10.0
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00

5.00

5.00
5.00

5.00
5.00
5.00
5.00
5.00
10.0

5.00
10.0

25.0
5.00

ugll

Sampled: 06/14/04 Received: 06/15/04

EPA 8270C 06/18/04 06122104 4060792

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

UJ)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network

Page 140f33
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F'1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Semivolatile Organic Compounds per EPA Method 8270C

North Creek Analytical - Portland

Reported:

07/02104 13:22

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-116 (P4F0616-04) Water

2,6-Dinitrotoluene
Bis(2-ethylhexyl)phthalate

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene

Hexachloroethane
Indeno (l,2,3-cd) pyrene

Isophorone
2-Methylnaphthalene

2-Methylphenol
3-,4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2.Nitrophenol

4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylarnine
Pentachlorophenol

Phenanthrene

Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Surr: 2-Fluorobiphenyl
Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5
Surr: Phenol-d6
Surr: p-Terphenyl-d14

Surr: 2,4,6-Tribromophenol

ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND

ND

65.5%
30.1 %

67.9%
20.1 %
104 %

64.5%

5.00
10.0
5.00
5.00
5.00
10.0

10.0
10.0
5.00

5.00
5.00

10.0
5.00
5.00
5.00
10.0
10.0
5.00
5.00
25.0
10.0
5.00
10.0
5.00

5.00
5.00

5.00
5.00

5.00

26-135
6-124

23-147
11-130
38-149
19-126

ugll

Sampled: 06/14/04 Received: 06/15/04

EPA 8270C 06118/04 06122/04 4060792

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJJ.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 of33
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.75B8

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-115 (P4F0616-03) Water

Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene
Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene
Fluoranthene

Fluorene
Indeno (I ,2,3-cd) pyrene
Naphthalene
Phenanthrene
Pyrene

Surr: Fluorene-d10
Surr: Pyrene-dJO

Surr: Benzo (a) pyrene-d12

2708-040614-116 (P4F0616-04) Water

Acenaphthene
Acenaphthylene
Anthracene

Benzo (a) anthracene
Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene

Chrysene
Dibenzo (a,h) anthracene
F1uoranthene
Fluorene
Indeno (I,2,3-cd) pyrene

Naphthalene
Phenanthrene
Pyrene

0.646 0.100 ugII
ND 0.100

0.392 0.100

0.170 0.100
0.137 0.100

ND 0.100
ND 0.100

ND 0.100
0.214 0.100

ND 0.200
1.10 0.100

0.449 0.100
ND 0.100

2.58 0.100
2.99 0.100
1.31 0.100

JIO% 25-125
JI4% 23-150

64.6% 10-125

ND 0.100 ugII
ND 0.100
ND 0.100

ND 0.100
ND 0.100

ND 0.100
ND 0.100
ND 0.100
ND 0.100
ND 0.200
ND 0.100
ND 0.100
ND 0.100

0.920 0.100
0.144 0.100
0.106 0.100

Sampled: 06/14/04 Received: 06/15/04

EPA 8270m 06/18/04 06121104 4060793

Sampled: 06/14/04 Received: 06/15/04

EPA 8270m 06/18/04 06/21/04 4060793

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 16 of 33
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-I, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-116 (P4F0616-04) Water Sampled: 06/14/04 Received: 06/15/04

Surr: Fluorene-dl O 91.7% 25-125
Surr: Pyrene-dIO 117% 23-150
Surr: Benzo (a) pyrene-dlZ 97.1 % 10-125

2708-040614-116 (P4F0616-04REl) Water Sampled: 06/14/04 Received: 06/15104 J

Benzo (a) anthracene ND 0.100 ug/l EPA 8270m 06/18/04 06/29/04 4060793
Benzo (a) pyrene ND 0.100
Benzo (b) fluoranthene ND 0.100
Benzo (k) fluoranthene ND 0.100

Chrysene ND 0.100
Dibenzo (a,h) anthracene ND 0.200
Indeno (1,2,3-cd) pyrene ND 0.100

Surr: Benzo (a) pyrene-dl2 85.0% 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(P)..J'f~

Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 17 of33

SCOEPA00013845



~WWW....,••s,••m

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

-- -----------

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax S09.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite r-r. Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Conventional Chemistry Parameters per APHAlEPA Methods
NorthCreekAnalytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040614-115 (P4F0616-03) Water Sampled: 06/14/04 Received: 06/15/04

Cyanide (amenable) ND 0.00500 mg/I EPA 9010A 06/24/04 06/24/04 4061043
Cyanide (total) 0.00600 0.00500 EPA 9012A 06/23/04 06/24/04 4060978

2708-040614-116 (P4F0616-04) Water Sampled: 06/14/04 Received: 06/15/04

Cyanide (amenable) 0.0319 0.00500 mg/I EPA 90lOA 06124/04 06124/04 4061043
Cyanide (total) 0.0557 0.00500 EPA 9012A 06123/04 06/24/04 4060978

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ.4;~~
Philip Nerenberg, Laboratory Manager

North Creek Anatyticat, Inc.
Environmental Laboratory Network

Page 18 of33
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708-10

Project Manager: Rob Ede

Reported:

07/02104 13:22

Total Metals per EPA 600017000 Series Methods - Oualitv Control

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060762 - EPA 200/3005

Blank (4060762-BLK1) Prepared: 06117/04 Analyzed: 06119/04
Arsenic NO 0.00100 mg/I

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4060762-BS1) Prepared: 06/17/04 Analyzed: 06119/04

Arsenic 0.0958 0.00100 mg/I 0.100 95.8 80-120

Chromium 0.104 0.00100 0.100 104 80-120

Copper 0.106 0.00200 0.100 106 80-120

Lead 0.100 0.00100 0.100 100 80-120

Nickel 0.106 0.00200 0.100 106 80-120

Zinc 0.101 0.00500 0.100 101 80-120

LCS Oup (4060762-BSDl) Prepared: 06117/04 Analyzed: 06119/04

Arsenic 0.0998 0.00100 mg/I 0.100 99.8 80-120 4.09 20

Chromium 0.103 0.00100 0.100 103 80-120 0.966 20

Copper 0.103 0.00200 0.100 103 80-120 2.87 20

Lead 0.0996 0.00100 0.100 99.6 80-120 0.401 20

Nickel 0.106 0.00200 0.100 106 80-120 0.00 20

Zinc 0.100 0.00500 0.100 100 80-120 0.995 20

Duplicate (4060762-DUP1) Source: P4F0610-01 Prepared: 06/17/04 Analyzed: 06119/04

Arsenic 0.00521 0.00100 mgll 0.00518 0.577 20

Chromium 0.00267 0.00100 0.00318 17.4 20

Copper 0.0796 0.00200 0.0831 4.30 20

Lead 0.00592 0.00100 0.00608 2.67 20

Nickel 0.0182 0.00200 0.0194 6.38 20

Zinc 0.0182 0.00500 0.0194 6.38 20

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

rP)J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 19 of 33
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Total Metals per EPA 600017000 Series Methods- Oualitv Control

North Creek Anal tical - Portland

Analyte

Batch 4060762 - EPA 200/3005

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Matrix Spike (4060762-MSl)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

Matrix Spike (4060762·MS2)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

North Creek Analytical - Portland

OJ)J'fJ~~
Philip Nerenberg, Laboratory Manager

Source: P4F0610-01
0.105 0.00100 mg/I

0.104 0.00100

0.182 0.00200

0.102 0.00100

0.121 0.00200

0.118 0.00500

Source: P4F0632·01
0.116 0.00100 mg/I

0.199 0.00100

0.561 0.00200

0.0940 0.00100

0.234 0.00200

4.53 0.0286

Prepared: 06117/04 Analyzed: 06119/04
0.100 0.00518 99.8 75-125

0.100 0.00318 101 75-125

0.100 0.0831 98.9 75-125

0.100 0.00608 95.9 75-125

0.100 0.0194 102 75-125

0.100 0.0194 98.6 75-125

Prepared: 06/17/04 Analyzed: 06120104

0.100 0.0151 101 75-125

0.100 0.0980 101 75-125

0.100 0.468 93.0 75-125

0.100 0.00395 90.0 75-125

0.100 0.133 101 75-125
0.100 4.39 140 75-125

North Creek Anatytical, Inc.
Environmental Laboratory Network

Q-03
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, SUite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

. Dissolved Metals per EPA 600017000 Series-Methodsv-Oualltv Control

North Creek Anal ical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060840 - EPA 200/3005 Diss

Blank (4060840-BLKl) Prepared: 06/18/04 Analyzed: 06/22104

Arsenic NO 0.00100 mg/I

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4060840-BSl) Prepared: 06/18/04 Analyzed: 06/22/04

Arsenic 0.102 0.00100 mgll 0.100 102 80-120

Chromium 0.104 0.00100 0.100 104 80-120

Copper 0.0991 0.00200 0.100 99.1 80-120

Lead 0.102 0.00100 0.100 102 80-120

Nickel 0.100 0.00200 0.100 100 80-120
Zinc 0.0970 0.00500 0.100 97.0 80-120

LCS Dup (4060840-BSDl) Prepared: 06/18/04 Analyzed: 06/22104

Arsenic 0.101 0.00100 mg/I 0.100 101 80-120 0.985 20

Chromium 0.102 0.00100 0.100 102 80-120 1.94 20

Copper 0.0986 0.00200 0.100 98.6 80-120 0.506 20

Lead 0.103 0.00100 0.100 103 80-120 0.976 20

Nickel 0.0982 0.00200 0.100 98.2 80-120 1.82 20

Zinc 0.0980 0.00500 0.100 98.0 80-120 1.03 20

Duplicate (4060840-DUPl) Source: P4F0616-03 Prepared: 06/18/04 Analyzed: 06/22104

Arsenic 0.00564 0.00100 mg/I 0.00582 3.14 20

Chromium 0.000810 0.00100 NO 20

Copper NO 0.00200 NO NA 20

Lead 0.000260 0.00100 0.000240 8.00 20

Nickel 0.0163 0.00200 0.0162 0.615 20

Zinc 0.187 0.00500 0.191 2.12 20

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, SUite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Reported:

07/0'2104 13:22

North Creek Anal tical - Portland

Analyte

Batch 4060840 • EPA 200/3005 Diss

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Matrix Spike (4060840-MSl)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

Matrix Spike (4060840-MS2)

Arsenic

Chromium

Copper

Lead

Nickel

Zinc

North Creek Analytical- Portland

(jJ)J<{J~
Philip Nerenberg, Laboratory Manager

Source: P4F0616-03
0.112 0.00100 mgll

0.106 0.00100

0.102 0.00200

0.104 0.00100

0.116 0.00200

0.281 0.00500

Source: P4F0616-04
0.107 0.00100 mgll

0.106 0.00100

0.102 0.00200

0.104 0.00100

0.104 0.00200
0.139 0.00500

Prepared: 06/18/04 Analyzed: 06/2'2104
0.100 0.00582 106 75-125

0.100 NO 106 75-125

0.100 ND 102 75-125

0.100 0.000240 104 75-125

0.100 0.0162 99.8 75-125

0.100 0.191 90.0 75-125

Prepared: 06/18/04 Analyzed: 0612'2104
0.100 0.000660 106 75-125

0.100 NO 106 75-125

0.100 ND 102 75-125

0.100 0.000310 104 75-125

0.100 0.00445 99.6 75-125

0.100 0.0383 101 75-125

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 22 of33
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Mont90mery, Suite 8, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708-10

Project Manager: Rob Ede

Reported:

07/02104 13:22

I
orth Creek Anal tical - Portland

Analyte

Batch 4061039 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4061039·BLKl)
Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichlorornethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert- Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2- Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

I A-Dichlorobenzene

Dichlorodifluoromethane

1,1- Dichloroethane

1,2-Dichloroethane

1,1- Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2- Dichloropropane

1,1-Di chloropropene

North Creek Analytical- Portland

(jJ)J.p~d
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

ug/l

Prepared & Analyzed: 06/24/04

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

.. ' :';' ,'" ','?l\MwY1I0';" .':"'," ., . . ,
Volatile Or2anicC~nipounds per EPA Method ;·8260B - OualitvControk-vreet; '

North Creek Anal tical - Portland

Analyte

Batch 4061039 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4061039-BLKl)
cis-I,3-0ichloropropene

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

p- Isop ropy !toluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , I-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

1.00

1.00

1.00

2.00

10.0

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

ugll

Prepared & Analyzed: 06124/04

Surr: 4-BFB

Surr: l,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

17.5

22.0

21.6

20.9

20.0

20.0

20.0

20.0

87.5

110

108

104

75-120

77-129

80-121

80-120

The results in this report apply to the samples analyzed in accordance with the
chain oj custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

rP}J'fJ~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708- I0

Project Manager: Rob Ede

Reported:

07/02104 13:22

Volatile Oraanic.Compounds per EPA Method.8260B - Oualitv Control

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4061039 - EPA S030B

LCS (4061039-BSl) Prepared & Analyzed: 06/24/04

Benzene 20.4 1.00 ugll 20.0 102 80-120

Chlorobenzene 21.3 1.00 20.0 106 80-124

1,1-Dichloroethene 19.2 1.00 20.0 96.0 78-120

Toluene 21.1 1.00 20.0 106 80-124

Trichloroethene 22.6 1.00 20.0 113 80-132

Surr: 4-BFB 21.1 20.0 106 75-120

Surr: l,2-DCA-d4 20.6 20.0 103 77-129

Surr: Dibromofluoromethane 20.6 20.0 103 80-121

Surr: Toluene-d8 21.0 20.0 105 80-120

Matrix Spike (4061039-MSl) Source: P4F0616-02 Prepared & Analyzed: 06/24/04

Benzene 21.5 1.00 ug/l 20.0 2.29 96.0 80-124

Chlorobenzene 20.8 1.00 20.0 NO 104 72.9-134

I,I-Oichloroethene 17.9 1.00 20.0 NO 89.5 79.3-127

Toluene 18.1 1.00 20.0 NO 90.5 79.7-131

Trichloroethene 20.3 1.00 20.0 NO 102 68.4-130

Surr: 4-BFB 19.7 20.0 98.5 75-120

Surr: l,2-DCA-d4 20.0 20.0 100 77-129

Surr: Dibromofluoromethane 19.9 20.0 99.5 80-121

Surr: Toluene-db 18.7 20.0 93.5 80-120

Matrix Spike Dup (4061039-MSDl) Source: P4F0616-02 Prepared & Analyzed: 06124/04

Benzene 21.8 1.00 ugfl 20.0 2.29 97.6 80-124 1.39 25

Chlorobenzene 19.9 1.00 20.0 NO 99.5 72.9-134 4.42 25

1,1-0ichloroethene 18.3 1.00 20.0 NO 91.5 79.3-127 2.21 25

Toluene 18.6 1.00 20.0 NO 93.0 79.7-131 2.72 25

Trichloroethene 19.4 1.00 20.0 NO 97.0 68.4-130 4.53 25

Surr: 4-BFB 19.8 20.0 99.0 75-120

Surr: 1,2-DCA-d4 19.3 20.0 96.5 77-129

Surr: Dibromofluoromethane 19.7 20.0 98.5 80-121

Surr: Toluene-d8 19.6 20.0 98.0 80-120

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, 5uite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

Semivolatile Oraanic Compounds per EPA Method 8270C - Oualitv Control

North Creek Anal tical - Portland

Analyte

Batch 4060792 - EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Blank (4060792-BLKl)
Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) f1uoranthene

Benzo (ghi) perylene

Benzo (k) f1uoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate

Di-n-cetyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1A-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate

2A-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4- Dinitrophenol

North Creek Analytical- Portland

OJ}J.p~
Philip Nerenberg, Laboratory Manager

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

50.0

10.0

5.00

5.00

5.00

20.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

10.0

5.00

10.0

25.0

ug/l

Prepared: 06/18/04 Analyzed: 06/22104

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 26 of33
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/02104 13:22

. Semivolatile Oraanic Compounds per EPA Method;;8270C • Oualitv Control

North Creek Anal tical - Portland

Analyte

Batch 4060792· EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

Blank (4060792-BLKl)
2,4-0initrotoluene

2,6-0initrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane
Indeno (I ,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene

2-Methylphenol

3-,4-Methylphenol

Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

NO

NO

NO

NO

ND

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND

ND

NO

NO

NO

NO

NO

NO

NO

5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

10.0
5.00

5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

5.00

5.00

25.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

ugll

Prepared: 06118/04 Analyzed: 06/22104

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-di

Surr: Phenol-do

Surr: p-Terphenyl-dl-t

Surr: 2,4,6-Tribromophenol

61.8

70.5

71.8

48.3

87.4

155

75.0

150

75.0

150

75.0

150

82.4

47.0

95.7

32.2

117

103

26-135

6-124

23-147

11-130

38-149

19-126

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ)J'fJ~~
Philip Nerenberg, Laboratory Manager

North Creek Anatytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-I, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/07)04 13:22

Semivolatile Organic Compounds per EPA Method 8270C - Oualitv Control

Analyte

Batch 4060792 - EPA 3510/600 Series

LCS (4060792-BS1)
Acenaphthene

4-Chloro-3-methylphenol

2-Ch lorophenol

1,4-Dichlorobenzene

2,4-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol

Pyrene

1,2,4-Trichlorobenzene

Surr: 2-Fluorobiphenyl

Surr: 2.Fluorophenol

Surr: Nitrobenzene-d5

Surr: Phenol-d6

Surr: p-Terphenyl-d14

Surr: 2,4,6-Tribromophenol

LCS Dup (4060792-BSD1)
Acenaphthene

4-Chloro-3-methylphenol

2-Chlorophenol

1,4-Dichlorobenzene

2,4-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol

Pyrene

1,2,4-Trichlorobenzene

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-d5

Surr: Phenol-d6

Surr: p-Terphenyl-dI4

Surr: 2,4,6-Tribromophenol

North Creek Anal tical- Portland
Reporting Spike Source %REC RPD

Result Limit Units Level Result %REC Limits RPD Limit Notes

Prepared: 06/18/04 Analyzed: 06127)04

63.9 5.00 ug/l 75.0 85.2 40-110

134 5.00 150 89.3 40-110

96.0 5.00 150 64.0 40-110

35.8 5.00 75.0 47.7 20-90

78.2 5.00 75.0 104 50-110

69.0 25.0 150 46.0 15-100

65.4 10.0 75.0 87.2 40-110

122 10.0 150 81.3 30-120

42.2 5.00 ISO 28.1 15-110

84.0 5.00 75.0 112 40-110 Q-29

44.9 5.00 75.0 59.9 25-100

59.8 75.0 79.7 26·135

69.2 150 46.1 6-124

68.8 75.0 91.7 23-147

47.4 150 31.6 11-130

92.4 75.0 123 38-149

165 150 110 19-126

Prepared: 06118/04 Analyzed: 06122104

73.4 5.00 ugll 75.0 97.9 40-110 13.8 36

146 5.00 150 97.3 40·110 8.57 43

106 5.00 150 70.7 40-110 9.90 38

43.1 5.00 75.0 57.5 20-90 18.5 43

84.3 5.00 75.0 112 50-110 7.51 31 Q-29

76.0 25.0 150 50.7 15-100 9.66 36

73.2 10.0 75.0 97.6 40-110 11.3 37

132 10.0 150 88.0 30-120 7.87 40

46.7 5.00 150 3I.1 15-110 10.1 36

82.4 5.00 75.0 110 40-110 1.92 31

53.8 5.00 75.0 71.7 25-100 18.0 42

69.4 75.0 92.5 26-135

75.7 150 50.5 6-124

77.4 75.0 103 23-147

52.6 150 35.1 11-130

90.3 75.0 120 38-149

180 150 120 19·126

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJlu¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708-10

Project Manager: Rob Ede

Reported:

07/02104 13:22

Semivolatile Orzanic Compounds per EPA Method 8270C - Oualitv Control

North Creek Anal tical - Portland

Analyte

Batch 4060792· EPA 3510/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 29 of33
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, SUite B, Spokane, WA99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, 5uite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gaseo Upland

Project Number: 2708-10

Project Manager: Rob Ede

Reported:

07/02104 13:22

Polvnuclear Aromatic .Comnounds per EPA 8270M-SIM - Oualitv Control

orth Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060793 - EPA 3510/600 Series

Blank (4060793·BLKl) Prepared & Analyzed: 06/18/04

Acenaphthene NO 0.100 ugll

Acenaphthylene NO 0.100

Anthracene NO 0.100
Benzo (a) anthracene NO 0.100
Benzo (a) pyrene NO 0.100

Benzo (b) fluoranthene NO 0.100
Benzo (ghi) perylene NO 0.100

Benzo (k) fluoranthene NO 0.100

Chrysene NO 0.100

Dibenzo (a,h) anthracene NO 0.200

Fluoranthene NO 0.100

Fluorene NO 0.100
Indeno (1 ,2,3-cd) pyrene NO 0.100

Naphthalene NO 0.100

Phenanthrene NO 0.100

Pyrene NO 0.100

Surr: Fluorene-dlO 2.59 2.50 104 25-125

Surr: Pyrene-dlO 3.02 2.50 121 23-150

Surr: Benzo (a) pyrene-dJ2 2.75 2.50 110 10-125

Blank (4060793-BLK2) Prepared: 06/18/04 Analyzed: 06/29/04 J
Benzo (a) anthracene ND 0.0100 ugll
Benzo (a) pyrene ND 0.0100
Benzo (b) fluoranthene ND 0.0100

Benzo (k) fluoranthene NO 0.0100

Chrysene NO 0.0100

Dibenzo (a,h) anthracene NO 0.0100

Indeno (I ,2,3-cd) pyrene NO 0.0100

Surr: Benzo (a) pyrene-dJ2 2.26 2.50 90.4 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

rP~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East I111S Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/07104 13:22

Polvnuclear Aromatic Compounds per EPA 8270M·SIM· Oualitv Control

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060793· EPA 3510/600 Series

LCS (4060793·BS1) Prepared & Analyzed: 06/1 8/04

Acenaphthene 2.13 0.100 u!il 2.50 85.2 26-135

Benzo (a) pyrene 1.96 0.100 2.50 78.4 38- 137

Pyrene 2.49 0.100 2.50 99.6 33-133

Surr: Fluorene-d10 2.56 2.50 102 25-125

Surr: Pyrene-d l O 3.17 2.50 127 23-150

Surr: Benzo (a) pyrene-d12 2.61 2.50 104 10-125

LCS Oup (4060793·BS01) Prepared & Analyzed: 06/18/04
Acenaphthene 2.36 0.100 ugfl 2.50 94.4 26- I35 10.2 60

Benzo (a) pyrene 2.08 0.100 2.50 83.2 38- 137 5.94 60

Pyrene 2.58 0.100 2.50 103 33-133 3.55 60

Surr: Fluorene-d1O 2.83 2.50 113 25-125

Surr: Pyrene-d1O 3.22 2.50 129 23-150
Surr: Benzo (a) pyrene-dl2 2.72 2.50 109 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ4:;~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906,9200 fax 503.906.9210

Bend 20332 Empire Avenue, 5uite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708-10 Reported:

Project Manager: Rob Ede 07/0'2104 13:22

> , ~,>., '<,H~'/~>; (~

Conventional Chemistry Parameters per APHAlEPAIMethods - Oualitv Control

Analyte

Batch 4060978 - General Preparation

Blank (4060978·BLK1)
Cyanide (total)

LCS (4060978-BS1)
Cyanide (total)

Duplicate (4060978·DUPl)
Cyanide (total)

Matrix Spike (4060978-MS1)
Cyanide (total)

North Creek Anal tical - Portland
Reporting Spike Source %REC RPD

Result Limit Units Level Result %REC Limits RPD Limit Notes

Prepared: 06/23/04 Analyzed: 06124/04
ND 0.00500 mgll

Prepared: 06123/04 Analyzed: 06/24/04

0.185 0.00500 mgll 0.200 92.5 75-125

Source: P4F0569-03 Prepared: 06123/04 Analyzed: 06/24/04

0.113 0.00500 mgll 0.110 2.69 20

Source: P4F0569-03 Prepared: 06123/04 Analyzed: 06/24/04
0.280 0.00500 mgll 0.200 0.110 85.0 75-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

J Estimated value.

Project: Gasco Upland

Project Number: 2708-10

Project Manager: Rob Ede

Notes and Definitions

Reported:

07/02104 13:22

Q-03 The matrix spike recovery, and/or RPD, for this QC sample cannot be accurately calculated due to the high concentration of analyte
already present in the source sample.

Q-29 The recovery for the Laboratory Control Sample, and/or LCS Duplicate, for this analyte was above method specified criteria. All
samples were Non Detect for this anaIyte, therefore Data Quality is not affected.

DET Analyte DETECTED

NO Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network
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APPENDIXG

Chain-of-Custody Documentation and Laboratory Analytical Reports:
August 2004 Groundwater Monitoring Event

HAHN AND ASSOCIATES, INC.
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;'~". 11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-9508
11115 E Montgomery Suite B, Spokane, WA 99206-4776

9405 SW Nimbus Ave, Beaverton, OR 97008-7132
20332 Empire Ave Suite F-I, Bend, OR 99701-5711

3209 Denali St, Anchorage, AK 99503-4030

425-420-9200
509-924-9200
503-906-9200
541-383-9310
907-334-9200
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
907.563.9200 fax 907.563.9210

November 03, 2004

RobEde
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: NWNG Gasco Site

Enclosed are the results of analyses for samples received by the laboratory on 08/13/04 10:40.
The following list is a summary of the NCA Work Orders contained in this report.
If you have any questions concerning this report, please feel free to contact me.

Work

P4H0513

Thank You,

Project

NWNG Gasca Site

ProjectNumber

HAl 2708-30

Crystal Jones For Philip Nerenberg, Laboratory Manager

?Ieresults in this report apply to the samplesanalyzedinaccordancewilh'he chain
ofcustodydocument, Thisanalyticalreport mustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

SCOEPA00013864
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4775
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Emplne Avenue, Suite F'l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-l0, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

NWNGGascaSite
HAl 2708-30

RobEde

Report Created:

08/27/0412: 12

ANALYTICAL REPORT FOR SAMPLES

Sample ID

2708-040812-MW9-29-001

Laboratory ID

P4H0513-01

Matrix

Water

Date Sampled

08/12/04 15:16

Date Received

08/13/04 10:40

Nortb Creek Analytical - Portland

Crystal Jones For Philip Nerenberg, Laboratory Manager

me results in this report apply /0 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 or 8
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite 8, Spokane, WA 99206·4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W [nternational Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

NWNG Gasca Site

HAl 2708-30
RobEde

Report Created:

08/27/0412: 12

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

North Creek Analytical - Portland

Crystal Jones For Philip Nerenberg, Laboratory Manager

?reresultsin this reportapplyto thesamplesanalyzedin accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 ofS

SCOEPA00013866
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Emplne Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasca Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 08/27/0412:12

BTEX per EPA Method 8021B - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4080647 Water Preparation Method: EPAS030B

Analyte Method Result MDV' MRL Units Dil Source Spike R~C (Limits) ~D (Limits) Analyzed Notes
Result Amt

Blank (4080647-BLK1) Extracted: 0811710408:59

Benzene EPA 8021B ND 0.500 ugll Ix 08117104 09:53

Toluene ND 0.500

Ethylbenzene ND 0.500

Xylenes (total) ND 1.00

SurrogaJe(s): 4-BFB (PID) Recovery: 104% Limits: 70-130% 08/17/0409:53

LCS (4080647-BS1) Extracted: 0811710408:59

Benzene EPA 8021B 20.0 0.500 ugll Ix 20.0 100% (70-130) 08117/04 10:22

Toluene 20.6 0.500 103% (76-129)

Ethylbenzene 21.0 0.500 105% (82-130)

Xylenes (total) 61.7 1.00 60.0 103% (76-130)

Surrogate(s): 4-BFB (PID) Recovery: 106% Limits: 70-130% 08/17/04 10:22

Matrix Spike (4080647-MS1) QC Source: P4H0513-01 Extracted: 08/17/0408:59

Benzene EPA 8021B 18.8 0.500 ugll Ix ND 20.0 94.0% (65-144) 08/17/0411:59

Toluene 19.1 0.500 ND 95.5% (68-139)

Ethylbenzene 19.4 0.500 ND 97.0% (69-144)

Xylenes (total) 56.6 1.00 ND 60.0 94.3% (60-144)

SurrogaJe(s): 4-BFB (PlD) Recovery: 96.0% Limits: 70-130% 08/17/04 JJ :59

Matrix Spike Dup (4080647-MSDl) QC Source: P4H0513-01 Extracted: 08/17/04 08:59

Benzene EPA 8021B 19.0 0.500 ugll Ix NO 20.0 95.0% (65-144) 1.06% (20) 08/17104 12:29

Toluene 19.4 0.500 NO 97.0% (68-139) 1.56% "

Ethylbenzene 19.7 0.500 NO 98.5% (69-144) 1.53% "

Xylenes (total) 57.5 1.00 NO 60.0 95.8% (60-144) 1.58% "

Surrogate(s): 4-BFB (PID) Recovery: 96.8% Limits: 70-130% 08/17/04 12:29

North Creek Analytical - Portland

CrystalJones For Philip Nerenberg, Laboratory Manager

me results in this report apply to the samples analyzed in accordance with the chain
of custodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 8
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.362.7568

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 08/27/04 12: 12

Total Metals per EPA 600017000 Series Methods - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4080802 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R~D (Limits) Analyzed NotesResult Amt

Blank (4080802-BLKl) Extracted: 08/19/0413:11

Arsenic EPA 6020 ND 0.00100 mg/l Ix 08/21/0419:41

Chromium ND 0.00100 08122104 18:47

Copper ND 0.00200 0812110419:41

Lead ND 0.00100

Nickel ND 0.00200

Zinc ND 0.00500

LCS (4080802-BSl) Extracted: 08/19/04 13:11

Arsenic EPA 6020 0.0944 0.00100 mg/l Ix 0.100 94.4% (80-120) 08121/04 19:48

Chromium 0.105 0.00100 105%

Copper 0.0987 0.00200 98.7%

Lead 0.0920 0.00100 92.0%

Nickel 0.104 0.00200 104%

Zinc 0.0936 0.00500 93.6%

LCSDup (4080802-BSD1) Extracted: 08/19/04 13:11

Arsenic EPA 6020 0.0958 0.00100 mgtl lx 0.100 95.8% (80-120) 1.47% (20) 08121104 19:54

Chromium 0.102 0.00100 102% 2.90% "
Copper 0.0993 0.00200 99.3% 0.606% "

Lead 0.0914 0.00100 91.4% 0.654% "

Nickel 0.102 0.00200 102% 1.94% "

Zinc 0.0939 0.00500 93.9% 0.320% "

Duplicate (4080802-DUPl) QC Source: P4H0552-01 Extracted: 08/19/0413:11

Arsenic EPA 6020 0.00144 0.00100 mg/l lx 0.00161 Il.l% (20) 08121/04 21:04

Chromium 0.00145 0.00100 0.00169 15.3%

Copper 0.00165 0.00200 NO NR

Lead ND 0.00100 NO NR

Nickel 0.0104 0.00200 0.Q105 0.957% "

Zinc 0.00402 0.00500 NO NR

Matrix Spike (4080802-MSl) QC Source: P4H0552-0l Extracted: 08/19/0413:11

Arsenic EPA 6020 0.101 0.00100 mg/l Ix 0.00161 0.100 99.4% (75·125) 08121/04 20:0 I

Chromium 0.104 0.00100 0.00169 102%

Copper 0.0960 0.00200 NO 94.4%

Lead 0.0865 0.00100 ND 86.5%

Nickel 0.110 0.00200 0.Q105 99.5%

Zinc 0.0970 0.00500 ND 93.3%

North Creek Analytical. Portland

CrystalJones For PhilipNerenberg,LaboratoryManager

'71eresults in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of8
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TM
Seattle 11720North CreekPkwy N,Suite400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite S, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 94055WNimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332Empire Avenue, SuiteF-1, Bend,OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 WInternational Airport Road, SuiteA-10,Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 08/27/0412:12

Total Metals per EPA 6000/7000 Series Methods - Laboratorv Oualitv Control Results

North Creek Analytical- Portland

QC Batch: 4080802 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units nil Source 1~~e ~C (Limits) R'ifn (Limits) Analyzed Notes
Result

Matrix Spike (4080802-MS2) QC Source: P4H0552-02 Extracted: 08119/04 13:11

Arsenic EPA 6020 0.105 0.00100 mg/\ lx 0.00772 0.100 97.3% (75-125) 08121104 20:13

Chromium 0.104 0.00100 0.00180 102%

Copper 0.0976 0.00200 0.00237 95.2%

Lead 0.0867 0.00100 ND 86.7%

Nickel 0.111 0.00200 0.0138 97.2%

Zinc 0.100 0.00500 0.00613 93.9%

North Creek Analytical - Portland

Crystal Jones For Philip Nerenberg, Laboratory Manager

me results in this reportapply to the samplesanalyzed in accordancewith the chain
ofcustodydocument.This analyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 50rS

SCOEPA00013869



~www....t.b•.•.,.

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery} SuIte 8, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 08/27/0412:12

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Oualitv Control Results

North Creek Analytical- Portland

QC Batch: 4080770 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL" MRL Units Dil Source Spike R~C (Limits) IJ'D (Limits) Analyzed Notes
Result Amt

Blank (4080770-BLK1) Extracted: 08/19/0408:03

Acenaphthene EPA 8270m NO 0.100 ugll lx 08/23/04 19:42

Acenaphthylenc NO 0.100

Anthracene NO 0.100

Benzo (a) anthraccne NO 0.100

Benzo (a) pyrenc NO 0.100

Benzo (b) fluoranthene NO 0.100

Benzo (ghi) perylene NO 0.100

Benzo (k) fluoranthene NO 0.100

Chrysene NO 0.100

Dibenzo (a,h) anthracene NO 0.200

Fluoranthene NO 0.100

Fluorene NO 0.100

Indeno (I ,2,3-ed)pyrene NO 0.100

Naphthalene NO 0.100

Phenanthrene NO 0.100

Pyrene NO 0.100

Surrogatets): Fluorene-dlll Recovery: 84.4% Limits: 25-125% 08123104 19:42

Pyrene-dlO 63.6% 23-150%

Benzo (a) pyrene-dlZ 62.0% 10-125%

LCS (4080770-BS1) Extracted: 08119/04 08:03

Acenaphthene EPA 8270m 1.64 0.100 ugll lx 2.50 65.6% (26-135) 08/23/04 18:43

Benzo (a) pyrene 1.32 0.100 52.8% (38-137)

Pyrene 1.33 0.100 53.2% (33-133)

Surrogate(s): Fluorene-dlO Recovery: 79.6% Limits: 25-125% 08123104 18:43

Pyrene-dlO 58.8% 23-150%

Benzo (a) pyrene-dlZ 57.6% 10-125%

LCSDup (4080770-BSDl) Extracted: 08/19/0408:03

Aeenaphthene EPA 8270m 1.77 0.100 ugll lx 2.50 70.8% (26-135) 7.62% (60) 08/23/04 19:13

Benzo (a) pyrene 1.35 0.100 54.0% (38-137) 2.25% "

Pyrene 1.36 0.100 54.4% (33-133) 2.23% "

Surrogale(s): Fluorene-dlt) Recovery: 83.2% Limits: 25-125% 0812310419:13

Pyrene-dl O 58.0% 23-150%

Benzo (a) pyrene-dlZ 56.4% 10-125%

North Creek Analytical - Portland

CrystalJones For PhilipNerenberg, Laboratory Manager

~e results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 60f8
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W rnternetrona! Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 08/27/0412:12

Conventional Chemistry Parameters per APHAIEPA Methods - Laboratory Quality Control Results

North Creek Analytical - Portland

QCBatch: 4080967 Water Preparation Method: General Preparation

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) ~D (Limits) Analyzed Notes
Result Amt

Blank (4080967-BLKl) Extracted: 08/24/04 09:59

Cyanide(total) EPA 9012A ND 0.00500 mg/I Ix 08/25/04 15:48

LCS (4080967-BSl) Extracted: 08/24/04 09:59

Cyanide(total) EPA9012A 0.189 0.00500 mg/I Ix 0.200 94.5% (75-125) 08/25/04 15:48

Duplicate (4080967-DUPl) QC Source: P4H0513-01 Extracted: 08/24/04 09:59

Cyanide(total) EPA9012A 0.0146 0.00500 rng/l Ix 0.0125 15.5% (20) 08/25/04 15:48

Matrix Spike (4080967-MSl) QC Source: P4H0513-01 Extracted: 08/24/04 09:59

Cyanide(total) EPA9012A 0.194 0.00500 mg/I Ix 0.0125 0.200 90.8% (75-125) 08/25/04 15:48

North CreekAnalytical- Portland

CrystalJonesFor Philip Nerenberg,LaboratoryManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 8
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Seattle llnO North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99S02-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

NWNG Gasca Site

HAl 2708-30
Rob Ede

Report Created:

08/27/0412:12

Report Specific Notes:

None

Laboratory Reporting Conventions:

Notes and Definitions

Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.

- Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).

NR/NA - NotReported/NotAvailable

- Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.

- Sample results and reporting limits reported on a wet weight basis (as received).

- Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

- METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.
*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

Reporting - Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
limits percent solids, where applicable.

North Creek Analytical - Portland

Crystal Jones For Philip Nerenberg, Laboratory Manager

'7teresults in this report apply to the samplesanalyzed in accordance with the chain
ofcustody document. Thisanalytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 80r8
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~nca
11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-9508

11115 E Montgomery Suite B, Spokane, WA 99206-4776
9405 SW Nimbus Ave, Beaverton, OR 97008-7132

20332 Empire Ave Suite F-l, Bend, OR 99701-5711
3209 Denali St, Anchorage, AK 99503-4030

425-420-9200
509·924-9200
503-906-9200
541-383-9310
907-334-9200

FAX 420-91
FAX 924-9290 ~\,.
FAX 906-9210
FAX 382-7588
FAX 334-9210

CHAIN OF CUSTODY REPORT Work Order #:

(J)
oo
m
""0»a
a
a
....lo.

c..>
ex>
-.....J
c..>

CLIENT: H7.-\ht'\ ev-.J ~'Oc:....\~" /" c • INVOICETO:.·~ '.. TURNAROUND REQUEST

REPORT TO:~b 2JsL- ,\~ \ ,; .~. PA.{ , in Business Days * ;
ADDRESS: ... tJ,A. f fr, c '~-a- d ~rr~""~ qs r I " F ., Organic & Inorganic Analyses

(t~~'-!jl''-<:;L", §] 0 IT] 0 0 0 CD B
PHONE: ~:>-7)fo-C5Jr::tAX.: P.O. NUMBER: 2:.7D "6-~O STD. Petroleum Hydrocarbon Analyses

PROJECT NAME: PRESERVATIVE ~ 012] 12] 12] B
PROJECT NUMBER: "t...., o '3 _ 3 c IIQo;r I-I(L fln"'/ !'J.n ii H,,03 _ ,..-S_T._D_._---,

• ~UESTED ANALYSES I OTHER I-'=s.!:..pe;....:.c~ify'-: -,-

SAMPLED BY: M w <.-1 A. {l R. -:>' .. i • ';r~ • Turnaround Requests less than standard may incur Rush Charges.

e- ~~!;~-,;~a
CLIENT SAMPLE SAMPLING £ ~ ?;i ~ ~ ~.' a: ... ~ ~ MATRIX # OF LOCAnON / NCA
IDENTIFICATION DATEfTIME ~ i£ ~ ~ ~ ~ .:t ~ ~ ~ (W, S, 0) CONT. COMMENTS WO ID

1'2.70$ ·0'10~1~.~l"'iZ·r.'· 8-r!'-o~( '8:55, X X x. X X ,. _,. \Iv ~ ~N~~C~~)
00'2.

2Z."(l8'0'ft>al~-MlNtJ'r.I.C>:J ~'13-6',~(IO:'2..0 X X )( )( X -'/.~'. ." W <0 " <,

3"7..'70f!-OII08/j."l"7~ot>'l 'i;J-/3-o ll ( I1:0') x X W 5 '-
~ ,
4'Z.~O-a-O'lO$13'''·HoIII'''M-co~ 8'13-0'1 ( Il~ IS" x. x,. >< x)(, \IV G. .

5271)~ -O'-l\)~h'l,-"",w'J'(C ro-i3,0l.-t 11:S"7 x, ». x »; X \rv ~ ~.
-OQl{, ":
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7
";., ! : o.

8
-,;..
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10 ,. . -.::.' /!-f .... __ ._., :' /

RELEASEDBY:/'--'AlrG-Iil""E'-' DATE:8-/J-D(! RECEIVED BY: / .: l.,,,":' ?-7"-~;.": ~-- ! DATE:,:-...·;·/0l_;~·

PRINTNAME: ")?'}..H' /J...~ FIRM: J./A./ TIME: PIuNTNAME: F:~.'..f-:·, /._- . FIRM: J\/'':'';J TIME:.!":,; "rJ I

RELEASEDBY: DATE: RECENED BY: DATE:

PRINTNAME: FIRM: TIME: PRINT NAME: FIRM: TIME:

ADDITIONALREMARKS: ITEMP: I
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November 03, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: NWNG Gasco Site

1M

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA96011-6244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97006-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.363.9310 fax 541.362.7566

Anchorage 2000 W lntemational Airport Road, Suite A-l0, Anchorage, AK99502-1119
907.563.9200 fax 907.563.9210

Enclosed are the results of analyses for samples received by the laboratory on 08/16/04 17:03.
The following list is a summary of the NCA Work Orders contained in this report.
Ifyou have any questions concerning this report, please feel free to contact me.

Work

P4H0552

Thank You,

Project

NWNG Gasco Site

ProjectNumber

HAl 2708-30

Philip Nerenberg, Laboratory Manager

~e results in this report apply to the samples analyzed in accordance with the chain
of custodydocument.Thisanalyticalreportmustbe reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

SCOEPA00013874



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNGGasco Site

434NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 1l/03/04 13:02

I ANALYTICAL RE.p,(j)~TFORSAMPL.E:S I
I Sample ID Laboratory ID Matrix Date Sampled Date Received I

2708-040813-MW2-61-002 P4H0552-01 Water 08/13/0408:55 08/16/04 17:03
2708-040813-MWI3-61-003 P4H0552-02 Water 08/13/04 10:20 08/16/0417:03
2708-040813-MW7-004 P4H0552-03 Water 08/13/04 11:00 08/16/0417:03
2708-040813-MWI0-61-005 P4H0552-04 Water 08/13/0412:15 08/16/0417:03
2708-040813-MWI5-66-006 P4H0552-05 Water 08/13/04 13:57 08/16/0417:03

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

riteresults in this reportapply to the samplesanalyzedin accordancewith the chain
ofcustodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 or18

SCOEPA00013875



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 11/03/04 13:02

BTEX per EPA Method 8021B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-01 Water 2708-040813-~W2-61-002 Sampled: 08/13/04 08:55

Benzene EPA 8021B NO 0.500 ugll Ix 4080834 08/20/04 08/20/0411:39

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogate(s): 4-BFB (PID) Recovery: 110% Limits: 70- 130 %

P4H0552-02 Water 2708-040813-~WI3-61-003 Sampled: 08/13/04 10:20

Benzene EPA 80218 2.19 0.500 ugll Ix 4080834 08/20/04 08/20/04 12:07

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogate(s): 4-BFB (PID) Recovery: 108% Limits: 70- 130 %

P4H0552-03 Water 2708-040813-~W7-004 Sampled: 08/13/04 11:00

Benzene EPA8021B NO 0.500 ugll Ix 4080834 08/20/04 08/20/0412:35

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogate(s): 4-BFB (PlD) Recovery: 111% Limits: 70 - 130 %

North CreekAnalytical - Portland

PhilipNerenberg,LaboratoryManager

r:heresults in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 20f18

SCOEPA00013876
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11U5 Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde ll/03/04 13:02

BTEX per EPA Method 8021B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-04 Water 2708-040813-MWI0-61-005 Sampled: 08/13/04 12:15

Benzene EPA 802lB NO 0.500 ug/l Ix 4080834 08/20104 08/20104 13:03

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogate(s): 4-BFB (PID) Recovery: 110% Limits: 70- 130 %

P4H0552-05 Water 2708-040813-MWI5-66-006 Sampled: 08/13/04 13:57

Benzene EPA802lB NO 0.500 ug/l Ix 4080834 08120/04 08/20/04 13:32

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogate(s): 4-BFB (PID) Recovery: 111% Limits: 70-130 %

North CreekAnalytical- Portland

PhilipNerenberg,LaboratoryManager

me results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 18

SCOEPA00013877
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite e, Spokane, WA 99206~4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W Intemational Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc, Project Name: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 11103/04 13:02

Total Metals per EPA 6000/7000 Series Methods
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-01 Water 2708-040813-~W2-61-002 Sampled: 08113/04 08:55

Arsenic EPA 6020 0.00161 0.00100 mg/I Ix 4080802 08/19/04 08/21104 20:52

Chromium 0.00169 0.00100

Copper ND 0.00200

Lead ND 0.00100

Nickel 0.0105 0.00200

Zinc ND 0.00500

P4H0552-02 Water 2708-040813-~WI3-61-003 Sampled: 08/13/0410:20

Arsenic EPA 6020 0.00772 0.00100 mg/I Ix 4080802 08/19/04 08/21104 21:11

Chromium 0.00180 0.00100

Copper 0.00237 0.00200

Lead ND 0.00100

Nickel 0.0138 0.00200

Zinc 0.00613 0.00500

P4H0552-04 Water 2708-040813-~WI0-61-005 Sampled: 08/13/04 12:15

Arsenic EPA6020 0.00227 0.00100 mg/I Ix 4080802 08/19/04 08/21104 21:24

Chromium 0.00355 0.00100

Copper 0.00414 0.00200

Lead ND 0.00100

Nickel 0.0130 0.00200

Zinc 0.0183 0.00500

North CreekAnalytical- Portland

PhilipNerenberg,LaboratoryManager

me resultsin this reportapply to thesamplesanalyzedin accordancewith the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of18

SCOEPA00013878
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701~5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W lnternatlonal Airport Road, Suite A-l0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 11103/04 13:02

Total Metals per EPA 6000/7000 Series Methods
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-05 Water 2708-040813-~WI5-66-006 Sampled: 08/13/04 13:57

Arsenic

Chromium

Copper

Lead

Nickel

Zinc

EPA 6020 0.00477

0.00270

0.00295

ND

0.00553

0.00895

0.00100

0.00100

0.00200

0.00100

0.00200

0.00500

mgll Ix 4080802 08/19/04 08/21/0421:36

North CreekAnalytical - Portland

PbilipNerenberg, LaboratoryManager

?Ie results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 50r18
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Seattle 11720 North Creek Pkwy N, Sulle 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane Easl11115 Nontqcmerv, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·l0, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 11103/04 13:02

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-01 Water 2708-040813-MW2-61-002 Sampled: 08/13/04 08:55

Acenaphthene

Acenaphthylene
Anthracene

Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene
Chrysene

Dibenzo (a,h) anthracene
Fluoranthene
Fluorene

Indeno (1,2,3-cd) pyrene
Naphthalene

Phenanthrene

Pyrene

EPA 8270m NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO
NO

ND
NO

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.200

0.100

0.100

0.100

0.100

0.100

0.100

ug/l Ix 4080770 08/19/04 08/24/04 16:58

Surrogate(s): Fluorene-dlO
Pyrene-d1O
Benzo (a) pyrene-dl2

North CreekAnalytical- Portland

PhilipNerenberg,LaboratoryManager

Recovery: 71.4%
62.6%
36.4%

Limits: 25 -125 %
23-150%
10-125%

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of18

SCOEPA00013880
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-r, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK99502·1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasca Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: RobEde 11/03/04 13:02

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-02 Water 2708-040813-MW13-61-003 Sampled: 08/13/04 10:20

Acenaphthene

Acenaphthylene
Anthracene
Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene

Chrysene
Dibenzo (a,h) anthracene

Fluoranthene
Fluorene

Indeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene

Pyrene

EPA 8270m 0.115

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO
NO

0.168

NO

NO

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.200

0.100

0.100

0.100

0.100

0.100

0.100

ug/l l x 4080770 08/19/04 08/24/04 17:24

Surrogate(s): Fluorene-dIIl
Pyrene-d1O
Benzo (a) pyrene-dl2

North CreekAnalytical - Portland

Philip Nerenberg, LaboratoryManager

Recovery: 84.5%
68.5%

47.1%

Limits: 25 - 125 %
23-150%
10-125%

'he results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 ofl8
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (42S) 420.9200 fax: (42S) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 940S SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W 1nternallonal Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde ll/03/0413:02

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-03 Water 2708-040813-MW7-004 Sampled: 08/13/04 11:00

Acenaphthene

Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene

Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene

Fluoranthene
Fluorene
Indeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene

Pyrene

Surrogate(s): Fluorene-dlO
Pyrene-dlO

Benzo (a) pyrene-dlZ

North CreekAnalytical - Portland

PhilipNerenberg, LaboratoryManager

EPA 8270m ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND

ND
ND

ND

ND

Recovery: 60.9%
68.9%
52.1%

0.100 ug/l l x 4080770 08/19/04 08/24/0417:50

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.200

0.100

0.100

0.100

0.100

0.100

0.100

Limits: 25 -125 %
23 -150 %
10-125%

me results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of 18
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 8, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: RobEde 11/03/04 13:02

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-04 Water 2708-040813-MWI0-61-005 Sampled: 08/13/04 12:15

Acenaphthene

Acenaphthylene
Anthracene
Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene

Benzo (k) fluoranthene
Chrysene

Dibenzo (a,h) anthracene

Fluoranthene

Fluorene
lndeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene

Pyrene

EPA 8270m ND
NO
NO
NO

0.104

NO
0.111

ND
NO
NO

0.135

NO
NO

NO
NO

0.177

0.100

0.100
0.100
0.100

0.100

0.100

0.100

0.100
0.100
0.200

0.100

0.100
0.100

0.100

0.100

0.100

ugll Ix 4080770 08/19/04 08/24/0418:43

Surrogate(s): Fluorene-d10
Pyrene-dltl
Benzo (a) pyrene-d12

North CreekAnalytical- Portland

PhilipNerenberg,LaboratoryManager

Recovery: 76.9%
73.9%

62.6%

Limits: 25 -125 %
23 -150 %
10-125%

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of18
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TM
Seattle 11720 North Creek Pkwy N, Suite 400. Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue. Beaverton. OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue. Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502·1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 11/03/04 13:02

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0552-05 Water 2708-040813-MWI5-66-006 Sampled: 08/13/04 13:57

Acenaphthene

Acenaphthylene
Anthracene
Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene

Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene

Fluoranthene
Fluorene

Indeno (1,2,3-cd) pyrene
Naphthalene

Phenanthrene

Pyrene

Surrogate(s): Fluorene-dl0
Pyrene-d1O
Benzo (a) pyrene-dlZ

North Creek Analytical - Portland

PhilipNerenberg, LaboratoryManager

EPA 8270m NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO

Recovery: 69.3%
76.1%
66.4%

0.100 ugll Ix 4080770 08/19/04 08/24/0418:17

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.200

0.100

0.100

0.100

0.100

0.100

0.100

Limits: 25 -125 %
23-150%
10-125%

me resultsin this reportapplyto thesamplesanalyzedinaccordance with thechain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of18
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bethell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99205-4775

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 905.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasca Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 11/03/04 13:02

Conventional Chemistry Parameters per APHAIEPA Methods
North Creek Analytical - Portland

Analyte Method Result MOL* MRL Units Oil Batch Prepared Analyzed Notes

P4H0552-01 Water 2708-040813-~W2-61-002 Sampled: 08/13/04 08:55

Cyanide (amenable) EPA9010A 0.0850 0.0500 mg/l lOx 4080967 08124/04 08/25/04 15:48

Cyanide (total) EPA9012A 0.819 0.0500

P4H0552-02 Water 2708-040813-~WI3-61-003 Sampled: 08/13/04 10:20

Cyanide (amenable) EPA9010A 0.0423 0.00500 mg/l Ix 4080967 08/24/04 08/25/04 15:48

Cyanide (total) EPA 9012A 0.125 0.00500

P4H0552-04 Water 2708-040813-~10-61-005 Sampled: 08/13/04 12:15

Cyanide (amenable) EPA90lOA 0.0321 0.00500 rng/l Ix 4080967 08/24/04 08/25/04 15:48

Cyanide (total) EPA 9012A 0.0614 0.00500

P4H0552-05 Water 2708-040813-~15-66-006 Sampled: 08/13/04 13:57

Cyanide (amenable) EPA9010A ND 0.00500 mg/l Ix 4080967 08/24/04 08/25/04 15:48

Cyanide (total) EPA9012A ND 0.00500

North CreekAnalytical - Portland

PhilipNerenberg,LaboratoryManager

r1teresults in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 11 aft8
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (54!) 383.9310 fax: 541.382.7588
Anchorage 2000 W International AIrport Road, Suite A-lO, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasca Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 11/03/04 13:02

BTEX per EPA Method S021B· - Laboratory Quality Control Results

North Creek Analytical- Portland

QCBatch: 4080834 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Source Spike ~C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Blank (4080834-BLKl) Extracted: 08/20/04 08:51

Benzene EPA8021B NO 0.500 ug/l Ix 08120/04 09:43

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogatets): 4-BFB (PID) Recovery: 117% Limits: 7O-J30% 0812010409:43

LCS (4080834-BS1) Extracted: 08/20/04 08:51

Benzene EPA 8021B 22.8 0.500 ug/l Ix 20.0 114% (70-130) 08/2010410:10

Toluene 21.6 0.500 108% (76-129)

Ethylbenzene 21.9 0.500 110% (82-130)

Xylenes (total) 65.2 1.00 60.0 109% (76-130)

Surrogatets): 4-BFB (PID) Recovery: 1l0"A Limits: 7O-J30% 08120104 J0:10

Matrix Spike (4080834-MSl) QC Source: P4H0552-0l Extracted: 08/20/04 08:51

Benzene EPA 8021B 21.7 0.500 ug/l lx NO 20.0 108% (65-144) 08120/04 10:39

Toluene 20.6 0.500 NO 103% (68-139)

Ethylbenzene 20.7 0.500 NO 104% (69-144)

Xylenes (total) 61.8 1.00 NO 60.0 103% (60-144)

Surrogatets): 4-BFB (PID) Recovery: lJ3% Limits: 70-130% 0812010410:39

Matrix Spike Dup (4080834-MSDl) QC Source: P4H0552-01 Extracted: 08120/04 08:51

Benzene EPA 8021B 19.2 0.500 ug/l lx NO 20.0 96.0% (65-144) 12.2% (20) 08/20/04 11:07

Toluene 18.4 0.500 NO 92.0% (68-139) 11.3%

Ethylbcnzene 18.5 0.500 NO 92.5% (69-144) 11.2% "
Xylenes (total) 54.8 1.00 NO 60.0 91.3% (60-144) 12.0%

Surrogatets): 4-BFB (PID) Recovery: JJ2% Limits: 70-J30"A 08120104lJ:07

North Creek Analytical - Portland

Philip Nerenberg,LaboratoryManager

'Jre results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of 18

SCOEPA00013886



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W lnternatlonal Airport Road, Suite A-10, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 11/03/04 13:02

Total Metals per EPA 6000/7000 Series Methods - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4080802 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC D

Blank (4080802-BLKl) Extracted: 08119/0413:11

Arsenic EPA 6020 ND 0.00100 mgll lx 08121/04 19:41

Chromium ND 0.00100 08122104 18:47

Copper ND 0.00200 08121104 19:41

Lead ND 0.00100

Nickel ND 0.00200

Zinc ND 0.00500

LCS (4080802-BSl) Extracted: 08/1910413:11

Arsenic EPA 6020 0.0944 0.00100 mg/I lx 0.100 94.4% (80-120) 08/21/0419:48

Chromium 0.105 0.00100 105%

Copper 0.0987 0.00200 98.7%

Lead 0.0920 0.00100 92.0%

Nickel 0.104 0.00200 104%

Zinc 0.0936 0.00500 93.6%

LCS Dup (4080802-BSDl) Extracted: 08/19/04 13:11

Arsenic EPA 6020 0.0958 0.00100 mgll Ix 0.100 95.8% (80-120) 1.47% (20) 08121104 19:54

Chromium 0.102 0.00100 102% 2.90% "
Copper 0.0993 0.00200 99.3% 0.606% "

Lead 0.0914 0.00100 91.4% 0.654% "

Nickel 0.102 0.00200 102% 1.94% "
Zinc 0.0939 0.00500 93.9% 0.320% "

Duplicate (4080802-DUPl) QC Source: P4H0552-01 Extracted: 08/19/04 13:11

Arsenic EPA 6020 0.00144 0.00100 mgll Ix 0.00161 11.1% (20) 08/21104 21:04

Chromium 0.00145 0.00100 0.00169 15.3% "

Copper 0.00165 0.00200 ND NR

Lead ND 0.00100 ND NR

Nickel 0.0104 0.00200 0.0105 0.957% "

Zinc 0.00402 0.00500 ND NR

Matrix Spike (4080802-MSl) QC Source: P4H0552-01 Extracted: 08/19/04 13:11

Arsenic EPA 6020 0.101 0.00100 mgll lx 0.00161 0.100 99.4% (75-125) 08121/04 20:01

Chromium 0.104 0.00100 0.00169 102%

Copper 0.0960 0.00200 ND 94.4%

Lead 0.0865 0.00100 ND 86.5%

Nickel 0.110 0.00200 Om05 99.5%

Zinc 0.0970 0.00500 ND 93.3%

North Creek Analytical - Portland

Philip Nerenberg, LaboratoryManager

:he resultsin this reportapplyto thesamplesanalyzedin accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of 18
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 tax: (425) 420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 tax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 9700B-7132
phone: (503) 906.9200 tax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 tax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 11/03/0413:02

Total Metals per EPA 6000/7000 Series Methods - Laboratory Quality Control Results

, North Creek Analytical- Portland

QC Batch: 4080802 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source ~~~e R~C (Limits) R~D (Limits) Analyzed Notes
Result

Matrix Spike (4080802-MS2) QC Source: P4H0552-02 Extracted: 08119/0413:11

Arsenic EPA 6020 0.105 0.00100 mg/l Ix 0.00772 0.100 97.3% (75-125) 08/21/0420: 13

Chromium 0.104 0.00100 0.00180 102%

Copper 0.0976 0.00200 0.00237 95.2%

Lead 0.0867 0.00100 NO 86.7%

Nickel 0.111 0.00200 0.0138 97.2%

Zinc 0.100 0.00500 0.00613 93.9%

North CreekAnalytical - Portland

PhilipNerenberg, LaboratoryManager

me results in this report apply to the samplesanalyzedin accordancewith the chain
ofcustodydocument.This analyticalreport must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 oftS

SCOEPA00013888



~www.n.n/abs.enm

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-r, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 11/03/04 13:02

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4080770 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R·~D (Limits) Analyzed Notes
Result Amt

Blank (4080770-BLKl) Extracted: 08/19/04 08:03

Total Aqueous Hydrocarbons (TAqIlfA 8270m NO 1.00 ugll Ix 08/23/04 19:42

Total PAHs (TPAH) NO 0200

Acenaphthene NO 0.100

Acenaphthylene NO 0.100

Anthracene NO 0.100

Benzo (a) anthracene NO 0.100

Benzo (a) pyrene NO 0.100

Benzo (b) fluoranthene NO 0.100

Benzo (ghi) perylene NO 0.100

Benzo (k) fluoranthene NO 0.100

Chrysenc ND 0.100

Dibenzo (a,h) anthracene NO 0.200

Fluoranthene NO 0.100

Fluorene NO 0.100

Indeno (I ,2,3-cd) pyrcne NO 0.100

Naphthalene NO 0.100

Phenanthrene NO 0.100

Pyrene NO 0.100

Surrogatets): Fluorene-d10 Recovery: 84.4% Limits: 25-115% 08/23/04 19:42

Pyrene-dJO 63.6% 23-150%

Benzo (a) pyrene-d12 62.0% 10-125%

LCS (4080770-BS1) Extracted: 08119/0408:03

Acenaphthene EPA 8270m 1.64 0.100 ugll Ix 2.50 65.6% (26-135) 08123/04 18:43

Benzo (a) pyrene 1.32 0.100 52.8% (38-137)

Pyrene 1.33 0.100 53.2% (33-133)

Surrogale(s): Fluorene-d10 Recovery: 79.6% Limits: 25-125% 08/23/04 18:43

Pyrene-dl O 58.8% 23-150%

Benzo (a) pyrene-dlI 57.6% 10-125%

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

"he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 eris
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East t1115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 ProjectNumber: HAl 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 11/03/04 13:02

Polymiclear,AromaticCompoundsper EPA 8270M-SIM - Laboratory Quality Control Res~lts
, North Creek Analytical - Portland ".' ;.

QC Batch: 4080770 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Limits: 25-125%

23-150%

10-125%

LCS Dup (4080770-BSDl)

Acenaphthene
Benzo(a) pyrene
Pyrene

Surrogateis): Fluorene-dlO

Pyrene-dlO

Benzo (a) pyrene-dlZ

EPA 8270m 1.77

1.35

1.36

Recovery: 83.2%

58.0%

56.4%

0.100

0.100

0.100

ug/l Ix

Extracted: 08/19/04 08:03

2.50 70.8% (26-135) 7.62% (60) 08123/04 19:13

54.0% (38-137) 2.25% "

54.4% (33-133) 2.23% "

08/23/0419:13

North CreekAnalytical - Portland

PhilipNerenberg, Laboratory Manager

'7Je results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalytical reportmustbe reproducedin its entirety.

North Creek Analytical, Inc,
Environmental Laboratory Network

Page 16 of18
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite 5, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 363.9310 fax: 541.362.7566
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: NWNG Gasco Site

434 NW Sixth Ave., Suite 203 Project Number: HAl 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 11/03/04 13:02

Conventional Chemistry Parameters per APHAIEPA Methods - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4080967 Water Preparation Method: General Preparation

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) Ril' (Limits) Analyzed Notes
Result Amt REC D

Blank (4080967-BLKl) Extracted: 08/24/04 09:59

Cyanide (total) EPA90t2A ND 0.00500 mg/I Ix 08/25104 15:48

LCS (4080967-BS1) Extracted: 08/24/0409:59

Cyanide (total) EPA9012A 0.189 0.00500 mg/l lx 0.200 94.5% (75-125) 08125104 15:48

Duplicate (4080967-DUP1) QC Source: P4H0513-01 Extracted: 08124/04 09:59

Cyanide (total) EPA9012A 0.0146 0.00500 mg/l Ix 0.0125 15.5% (20) 08125104 15:48

Matrix Spike (4080967-MSl) QC Source: P4H0513-01 Extracted: 08124/0409:59

Cyanide (total) EPA9012A 0.194 0.00500 mg/l Ix 0.0125 0.200 90.8% (75-125) 08125104 15:48

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 17 of18
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

ProjectName:

ProjectNumber:

Project Manager:

NWNG Gasco Site

HAl 2708-30

Rob Ede

Report Created:

11103/04 13:02

Report Specific Notes:

None

Laboratory Reporting Conventions:

Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.

- Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).

NR/NA - Not Reported/Not Available

- Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.

- Sample results and reporting limits reported on a wet weight basis (as received).

- Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

Reporting
limits

- METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.
*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

- Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
percent solids, where applicable.

North CreekAnalytical - Portland

PhilipNerenberg,LaboratoryManager

?re results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 oC18
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CHAIN OF CUSTODY REPORT,

11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-9508
t ,., • , :. .I II l 5 E Montgomery Suite B'fSpokane, WA 99206-4776
;.", '; ,< ' 9405 SW Nimbus Ave, Beaverton, OR 970P8-7132

20332 Empire Ave Suite F-I, Bend, OR 99701-5711
3209 Denali St, Anchorage, AK 99503-4030
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite e, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

1 September, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Northwest Natural

Enclosed are the results of analyses for samples received by the laboratory on 08/17/04 18:06. If you
have any questions concerning this report, please feel free to contact me.

Sincerely,

Howard Holmes
Project Manager

Work Orders included in this report:

P4H0592
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

ANALYTICAL REPORTFOR SAMPLES

Reported:

09/01104 20:54

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2708-040816-~W4-101-007

2708-040816-~W5-32-008

2708-040816-~W2-32-009

North Creek Analytical - Portland

U#&-
Howard Holmes, Project Manager

Laboratory ID

P4H0592-01

P4H0592-02

P4H0592-03

Matrix

Water

Water

Water

Date Sampled

08116/04 09:50

08116/04 11:20

08/16/04 13:05

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

08/17104 18:06

08/17/0418:06

08/17/04 18:06

Page 1 of 13
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 Fax425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 Fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 Fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 Fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

BTEX per EPA Method8021B
NorthCreekAnalytical - Portland

Reported:

09/01/04 20:54

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040816-MW4-101-007 (P4H0592-01) Water

Benzene 513 2.50 ugll
Toluene ND 2.50

Ethylbenzene 3.14 2.50

Xylenes (total) ND 5.00

Surr: 4-BFB (PID) 112% 70-130

2708-040816-MW5-32-008 (P4H0592-02) Water

Benzene ND 0.500 ugll
Toluene ND 0.500
Ethylbenzene ND 0.500
Xylenes (total) ND 1.00

Surr: 4-BFB (PID) 113% 70-130

2708-040816-MW2-32-009 (P4H0592-03) Water

Benzene ND 0.500 ugll
Toluene ND 0.500
Ethylbenzene ND 0.500
Xylenes (total) ND 1.00

Surr: 4-BFB (PID) 115% 70-130

North Creek Analytical- Portland

~~
Howard Holmes, Project Manager

Sampled: 08116104 Received: 08117/04

5 EPA 8021B 08/20/04 08120104 4080834

Sampled: 08/16/04 Received: 08/17/04

EPA 8021B 08120104 08120/04 4080834

Sampled: 08116/04 Received: 08117/04

EPA 8021B 08120/04 08120/04 4080834

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 13
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Total Metals per EPA 6000nOOo Series Methods

North Creek Analytical. Portland

Reported:

09/01/0420:54

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040816-MW4-101-007 (P4H0592-0l) Water

Arsenic 0.0142
Chromium ND
Copper ND
Lead ND
Nickel ND
Z~ ND

2708-040816-MW5-32-008 (P4H0592-02) Water

0.00100
0.00100
0.00200
0.00100
0.00200
0.00500

mgll

Sampled: 08116/04 Received: 08/17/04

EPA 6010B 08118/04 09/01/04 4080719

Sampled: 08/16/04 Received: 08117104

M-Ol
M-OI
M-OI
M-OI
M-OI
M-OI

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Arsenic ND
Chromium ND
Copper ND
Leoo ND
Nickel 0.00359
Z~ ND

2708-040816-MW2-32-009 (P4H0592-03) Water

Arsenic 0.00108
Chromium ND
Copper ND
Lead ND
Nickel 0.00621
~oc ND

North Creek Analytical- Portland

~~
Howard Holmes, Project Manager

0.00100 mgll
0.00100
0.00200
0.00100
0.00200
0.00500

0.00100 mgll
0.00100
0.00200
0.00100
0.00200
0.00500

EPA 6010B 08118/04 09/01104 4080719

Sampled: 08/16/04 Received: 08/17/04

EPA 6010B 08118/04 09/01104 4080719

North Creek Anatytical, Inc.
Environmentaf Laboratory Network

M-OI
M-OI
M-OI
M-OI

M-OI
M-OI

M-OI
M-OI
M-OI

M-OI

M-OI
M-OI

Page 3 of 13
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

ProjectNumber: 2708-30

Project Manager: Rob Ede

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North CreekAnalytical - Portland

Reported:

09/01104 20:54

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040816-MW4-101-007 (P4H0592-0l) Water

Acenaphthene 0.541
Acenaphthylene ND
Anthracene ND
Benzo (a) anthracene ND
Benzo (a) pyrene ND
Benzo (b) fluoranthene ND
Benzo (ghi) perylene ND
Benzo (k) fluoranthene ND
Chrysene ND
Dibenzo (a.h) anthracene ND
F1uoranthene ND
Fluorene ND
Indeno (l,2,3-cd) pyrene ND
Naphthalene 26.2
Phenanthrene ND
P~ene ND

Surr: Fluorene-dlO 76.9 %
Surr: Pyrene-dlO 70.6 %
Surr: Benzo (a) pyrene-d12 45.0 %

2708-040816-MW5-32-008 (P4H0592·02) Water

Acenaphthene ND
Acenaphthylene ND
Anthracene ND
Benzo (a) anthracene ND
Benzo (a) pyrene ND
Benzo (b) fluoranthene ND
Benzo (ghi) perylene ND
Benzo (k) fluoranthene ND
Chrysene ND
Dibenzo (a,h) anthracene ND
F1uoranthene ND
Fluorene ND
Indeno (l,2,3-cd) pyrene ND
Naphthalene ND
Phenanthrene ND
Pyrene 0.269

0.100 ugll
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100
0.100
0.100

1.00 10
0.100 1
0.100

25-125
23-150

10-125

0.100 ugll
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100
0.100
0.100
0.100
0.100
0.100

Sampled: 08/16104 Received:08117/04

EPA 8270m 08119/04 08124/04 4080770

08125/04
08124/04

Sampled: 08116/04 Received:08/17/04

EPA 8270m 08119/04 08124/04 4080770

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

U~
Howard Holmes, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 13

SCOEPA00013898



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North Creek Analytical - Portland

Reported:

09/01/04 20:54

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040816-MW5-32-008 (P4H0592-02) Water

Surr: Fluorene-dlO 85.0 %
Surr: Pyrene-dlO 64.6 %
Surr: Benzo (a) pyrene-d12 60.4 %

2708-040816-MW2-32-009 (p4H0592-03) Water

25-125
23-150
10-125

Sampled: 08/16/04 Received: 08/17/04

Sampled: 08/16/04 Received: 08/17/04

Acenaphthene ND 0.100 ug/l

Acenaphthylene ND 0.100

Anthracene ND 0.100

Benzo (a) anthracene ND 0.100
Benzo (a) pyrene ND 0.100

Benzo (b) fluoranthene ND 0.100
Benzo (ghi) perylene ND 0.100

Benzo (k) fluoranthene ND 0.100

Chrysene ND 0.100
Dibenzo (a,h) anthracene ND 0.200

Fluoranthene ND 0.100

Fluorene ND 0.100

Indeno (l,2,3-cd) pyrene ND 0.100
Naphthalene ND 0.100

Phenanthrene ND 0.100

Pyrene ND 0.100

Surr: Fluorene-d10 79.7% 25-125
Surr: Pyrene-dlO 62.7% 23-150
Surr: Benzo (a) pyrene-d12 58.9% 10-125

EPA 8270m 08/19/04 08/24/04 4080770

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

~~
Howard Holmes, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of 13
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Seattle 11720 North Creek Pkwy N. Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural
Project Number: 2708-30

Project Manager: Rob Ede

Conventional Chemistry Parameters per APHAIEPA Methods

North Creek Analytical » Portland

Reported:

09/01/04 20:54

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040816·MW4-101-007 (P4H0592-0l) Water

Cyanide (amenable) ND
Cyanide (total) ND

2708-040816-MW5-32-008(p4H0592-02) Water

Cyanide (amenable) 0.175
Cyanide (total) 0.521

2708·040816-MW2-32·009 (p4H0592-03) Water

Cyanide (amenable) 0.0285
Cyanide (total) 0.0835

0.00500
0.00500

0.00500
0.00500

0.00500
0.00500

mg/I

mg/I

mg/1

Sampled: 08/16/04 Received: 08/17/04

EPA 9010A 08124/04 08125/04 4080967

EPA 9012A

Sampled: 08/16/04 Received: 08/17/04

EPA 9010A 08124/04 08125/04 4080967

EPA 9012A

Sampled: 08/16/04 Received: 08/17/04

EPA 9010A 08124/04 08125/04 4080967

EPA 9012A

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

~~
Howard Holmes, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 13

SCOEPA00013900



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland. OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Reported:

09/01104 20:54

North Creek Anal tical - Portland

Analyte

Batch 4080834· EPA 5030B

Blank (4080834-BLK1)
Benzene

Toluene

Ethylbenzene
Xylenes (total)

Surr: 4-BFB (PID)

LCS (4080834-BS1)
Benzene
Toluene
Ethylbenzene
Xylenes (total)

Surr: 4-BFB (PID)

Reporting Spike Source %REC RPO
Result Limit Units Level Result %REC Limits RPO Limit Notes

Prepared & Analyzed: 08/20/04
NO 0.500 ugll

NO 0.500

NO 0.500

NO 1.00

58.5 50.0 lI7 70-130

Prepared & Analyzed: 08120/04
22.8 0.500 ugll 20.0 114 70-130

21.6 0.500 20.0 108 76-129
21.9 0.500 20.0 110 82-130

65.2 1.00 60.0 109 76-130

55.2 50.0 lIO 70-130

Matrix Spike (4080834-MS1)
Benzene
Toluene
Ethylbenzene

Xylenes (total)

Source: P4HOSS2-01
21.7 0.500 ugll
20.6 0.500
20.7 0.500

61.8 1.00

Prepared & Analyzed: 08/20/04
20.0 NO 108 65-144
20.0 NO 103 68-139

20.0 NO 104 69-144

60.0 NO 103 60-144

Surr: 4-BFB (PID) 56.5 50.0 lI3 70-130

Matrix Spike Dup (4080834-MSDl)
Benzene
Toluene
Ethylbenzene
Xylenes (total)

Surr: 4-BFB (PID)

Source: P4HOSS2-01
19.2 0.500 ugll

18.4 0.500
18.5 0.500
54.8 1.00

56.1

Prepared & Analyzed: 08/20/04
20.0 NO 96.0 65-144

20.0 NO 92.0 68-139
20.0 NO 92.5 69-144
60.0 NO 91.3 60-144

50.0 112 70-130

12.2

11.3

11.2
12.0

20
20

20
20

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

~~
Howard Holmes. Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 13
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Reported:

09/01104 20:54

North Creek Anal ical • Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4080719· EPA 200/3005

Blank (4080719-BLKl) Prepared: 08/18/04 Analyzed: 09/01104
Arsenic NO 0.00100 mg/I M-OI

Chromium NO 0.00100 M-Ol

Copper NO 0.00200 M-OI

Lead NO 0.00100 M-OI

Nickel NO 0.00200 M-OI

Zinc NO 0.00500 M-Ol

LCS (4080719-BS1) Prepared: 08/18/04 Analyzed: 08/19/04
Arsenic 0.969 0.0100 mg/I 1.00 96.9 80-120 M-OI

Chromium 0.478 0.0100 0.500 95.6 80-120 M-Ol

Copper 0.484 0.0200 0.500 96.8 80-120 M-OI

Lead 0.962 0.0100 1.00 96.2 80-120 M-OI

Nickel 0.477 0.0200 0.500 95.4 80-120 M-OI

Zinc 0.494 0.0500 0.500 98.8 80-120 M-OI

LCS Dup (4080719-BSDl) Prepared: 08/18/04 Analyzed: 08/19/04
Arsenic 0.940 0.0100 mg/I 1.00 94.0 80-120 3.04 20 M-Ol

Chromium 0.475 0.0100 0.500 95.0 80-120 0.630 20 M-OI

Copper 0.462 0.0200 0.500 92.4 80-120 4.65 20 M-OI

Lead 0.968 0.0100 1.00 96.8 80-120 0.622 20 M-Ol

Nickel 0.469 0.0200 0.500 93.8 80-120 1.69 20 M-OI

Zinc 0.495 0.0500 0.500 99.0 80-120 0.202 20 M-OI

Duplicate (4080719-DUPl) Source: P4H0586-01 Prepared: 08/18/04 Analyzed: 08/19/04
Arsenic NO 0.0100 mgll 0.00460 20 M-OI

Chromium NO 0.0100 NO NA 20 M-OI

Copper NO 0.0200 NO NA 20 M-OI

Lead NO 0.0100 NO NA 20 M-OI

Nickel NO 0.0200 NO NA 20 M-OI

Zinc NO 0.0500 NO NA 20 M-Ol

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

~~
Howard Holmes, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of 13
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite f-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Reported:

09/01/04 20:54

North Creek Anal tical- Portland

Analyte

Batch 4080719 - EPA 200/3005

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPO

RPO
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Matrix Spike (4080719-MSl)
Arsenic

Chromium

Copper

Lead

Nickel

Zinc

Matrix Spike (4080719-MS2)
Arsenic
Chromium
Copper

Lead
Nickel

Zinc

North Creek Analytical - Portland

~~
Howard Holmes, Project Manager

Source: P4H0586-01
0.990 0.0100 mg/I

0.491 0.0100

0.484 0.0200

0.970 0.0100

0.484 0.0200

0.509 0.0500

Source: P4H0586-04
1.02 0.0100 mg/I

0.498 0.0100
0.504 0.0200

1.00 0.0100

0.500 0.0200

0.610 0.0500

Prepared: 08/18/04 Analyzed: 08/19/04

1.00 0.00460 98.5 75-125

0.500 NO 98.2 75-125

0.500 NO 96.8 75-125

1.00 NO 97.0 75-125

0.500 NO 96.8 75-125

0.500 NO 102 75-125

Prepared: 08/18/04 Analyzed: 08/19/04
1.00 NO 102 75-125

0.500 NO 99.6 75-125
0.500 NO 101 75-125

1.00 NO 100 75-125

0.500 NO 100 75-125

0.500 0.103 101 75-125

North Creek Analytical, Inc.
Environmental Laboratory Network

M-OI

M-OI

M-Ol

M-Ol

M-Ol

M-OI

M-Ol

M-Ol
M-OI

M-Ol

M-Ol

M-OI

Page 9 of 13
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 9920&-477&

509.924.9200 fax 509.924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Reported:

09101104 20:54

Analyte

Batch 4080770 - EPA 3520/600 Series

Blank (4080770-BLK1)
Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene

Benzo (k) fluoranthene

Chrysene

Dibenzo (a.h) anthracene

Fluoranthene

Fluorene

Indeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene

Pyrene

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

LCS (4080770-BS1)
Acenaphthene

Benzo (a) pyrene

Pyrene

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

North Creek Anal ical - Portland
Reporting Spike Source %REC RPO

Result Limit Units Level Result %REC Limits RPO Limit Notes

Prepared: 08/19/04 Analyzed: 08123104
ND 0.100 ugll

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.200

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

NO 0.100

2.11 2.50 84.4 25-125

1.59 2.50 63.6 23-150

1.55 2.50 62.0 /0-125

Prepared: 08119/04 Analyzed: 08/23/04
1.64 0.100 ugll 2.50 65.6 26-135

1.32 0.100 2.50 52.8 38-137
1.33 0.100 2.50 53.2 33-133

1.99 2.50 79.6 25-125
1.47 2.50 58.8 23-150

1.44 2.50 57.6 10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

~~
Howard Holmes, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 13
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Reported:

09101104 20:54

North Creek Anal tical » Portland

Analyte

Batch 4080770 - EPA 3520/600 Series

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

LCS Dup (4080770-BSDl) Prepared: 08119/04 Analyzed: 08/23/04
Acenaphthene
Benzo (a) pyrene

Pyrene

1.77

1.35

1.36

0.100
0.100

0.100

ugll 2.50 70.8 26-135 7.62

2.50 54.0 38-137 2.25
2.50 54.4 33-133 2.23

60

60

60

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

2.08

1.45

1.41

2.50

2.50

2.50

83.2

58.0

56.4

25-125

23-150

10-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

~~
Howard Holmes, Project Manager

North Creek Anatytlcal, Inc.
Environmental Laboratory Network

Page 11 of 13
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Reported:

09/01/04 20:54

North Creek Anal tical - Portland

Analyte

Batch 4080967 - General Preparation

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Blank (4080967-BLK1)
Cyanide (total)

LCS (4080967-BS1)
Cyanide (total)

ND

0.189

0.00500

0.00500

mgll

mgll

Prepared: 08/24/04 Analyzed: 08/25104

Prepared: 08/24/04 Analyzed: 08125104
0.200 94.5 75-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Duplicate (4080967-DUPl)
Cyanide (total)

Matrix Spike (4080967-MS1)
Cyanide (total)

North Creek Analytical - Portland

~~
Howard Holmes, Project Manager

Source: P4H0513-01
0.0146 0.00500 mgll

Source: P4H0513-01
0.194 0.00500 mg/I

Prepared: 08/24/04 Analyzed: 08/25/04
0.0125 15.5

Prepared: 08/24/04 Analyzed: 08125104
0.200 0.0125 90.8 75-125

North Creek Analytical, Inc.
Environmental Laboratory Network

20

Page 12 of 13
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206·4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Northwest Natural

Project Number: 2708-30

Project Manager: Rob Ede

Notes and Definitions

Reported:

09/01104 20:54

M-OI

DET

ND

NR

dry

wet

RPD

Analysis performed by EPA 200.8/6020 due to matrix interference or to meet lower reporting limit.

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

Sample results reported on a wet weight basis (as received)

Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

U~
Howard Holmes, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of 13
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~nca
11720 North Creek Pkwy N Suite 400, Bothell. WA 98011-9508

11115 E Montgomery Suite B, Spokane, WA 99206-4776
9405 SW Nimbus Ave, Beaverton, OR 97008-7132

20332 Empire Ave Suite F-I, Bend, OR 99701-5711
3209 Denali St, Anchorage, AK 99503-4030

425-420-9200
509-924-9200
503-906-9200
541-383-9310
907-334-9200

FAX 420-9210 ~
FAX 924-9290
FAX 906-9210
FAX 382-7588
FAX 334-9210

(J)

oo
m
"'U»a
a
a
.....lo.

c..>
<D
a
ex>

-

CLIENT: '-lAI INVOICE TO: TURNAROUND REQUEST

REPORTTO:~t c:Y~ /1 J¥\ , *PI \ - J-V\ \ f' 7t.. -(' .N in Business Days *

ADDRESS:
( I':... :,,~ ~ (0 f~ r "~ C\.-~ F," . 0 f .

Organic & Inorganic Analyses
MIL~h :.:. A!i...) CJ; c~'-.1 1>.);) 1t.J i:. -'\.

~000000B
PHONES<:a~'- )", -u);.1 FAX: P.O. NUMBER: 'Z.7oli-"!>O 8TD. Petroleum Hydrocarbon Analyses

PROJECT NAME: Nw N,o..~l!.A.1... PRESERVATIVE 00000ITlB
Il~..ii HL '- ~ ...H "" oti 14.. } flU. yU",\ STD.

PROJECT NUMBER: 1."l~'(( ''3l')
urnQUESTED ANALYSES I OTHER ISpecify:

SAMPLED BY: v..Wi.../Aff. ~ ~
Q a • Turnaround Requests ILfS fflQ1l standard may incur Rwh Charges.

D ;i
? ~ I. ;; •A ~ '.- !If, f)

~ ~CLIENT SAMPLE SAMPLING >t'" V Q- . 3
_ CO

-J is- MATRIX #OF LOCATION/ NCA<30 .,)

IDENTIFICATION DATErrIME x~ ~~ .I; ~ ~~ \i~ o£ ~~ (W, S,O) CONT. COMMENTS WOlD
~ ...

CD '"
1_ U 'u \:. I;J » u) \i'l'

l'1c.~ ·~·-4()e.:.~·,",wl ~<..

,I;?() W 71010 a·!.~··~.... X X )( X )I(

1 '10e ·(,-4"\.f;:''!>··Mw')-;C.-
~ -1.\ -~1 /3;3S X- X '" X X X w 82 Oil

17.r.e • 0'{1l~;:1-"'W'f- 3 •• .... _. ,.:.J :~........ ~ ~
~.

.: ..... - . 'J. wi..., )4 X x: X- X W ( ..
3 c:li'2.

4

S

6

7

8

9

10

RELEASEDBY:7'?atC rt~ DATE: 08 -2\.f·oLf RECEIVED BY:...- ....= DATE: .:jt:. .i>'1-1:. '-I
PRINT NAME:M A7T frfUl.ve oS FIRM: H,.¢r TIME: 132...D PRINT NAME: 4-·'lNI.'~ A", 1/tV FIRM: /\VA TIME: 1'120
RELEASEDBY'~~ DATE:OB-llf D,/ RECElVEDBY:~.~C?'Vi. DATE:~1;2-4{~
PRINT NAME: ~ II I.- FIRM: N&;4- TIME: i'1£v PRINTNAME: U ((C p /I Cj;I ifI:;;;;?N l ft- TIME: i 46-J
ADDITIONALREMARKS. 1/74 lAGE (OF Icoc IlEV 1.03



-.::t-Yes__No

~Yes__No
~Yes__No

NORTH CREEK ANALYTICAL COOLER RECEIPT FORM

~
(Army Corp. compliant)

::;lient ~..,L...;.~=-- _

1. Please sign for receipt and opening of---L- cooler or other _

By (print) CJ1.LU '(. fuJ;u; lA¢L ) (sign) ,~£L(A(JfJ.~

2. Date sample:l~e;iJ:1..d~~/~ Date opened: Same~ or) ,__/__

3. Delivered byTNc'A courier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable (Put copy of.shipping papers in file)

4. There were \ custody seals present, signed by~ date <is/~4.

5. Were the custody seals unbroken and intact at the date and time of arrival? 2Ves __No

6. Was ice used?~es __no Type of ice: blue ice gel ice ~real ice
Temperature (degrees C) Raytek thermometer_~Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid? __. Yes~o

8. Were custody papers filled out properly (ink, signed, etc.)? -.:$..Yes__No

If "no" please specify:----------------
9. Was project identifiable from custody papers?

Name of project N ~\J N{CO.LA a 1..
10. Initial and date for unpacking: L F {initials)

11. Packing material: .tb:bubble wrap/bag __styrofoam __cardboard other

12. Were samples in bags? __Yes -=t'No

13. Did all containers indicated on the coe arrive? .:»:Yes__ No
If "no" please indicate which containers were absent _

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers . _

15. Were all bottle labels complete (10, date, time, signature, etc.)?
Do the lOs, times, etc. agree with the COC?

If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis? ~Yes__No

17. Is there adequate volume for the test(s) requested? -¥..Yes __No

18. If voa vials were submitted, are they free of bubbles? N/A >cYes No

19. Log-in phase: Date samples were logged in: _12J..a£jJ2!1... Elm Project # P~

20. Logged in by (print). C; tiL { (1e FU-~lS~JalL (sign) CLLAA/C (Jt,(tL'i~
21. Was the project manager notified of status? (Use back of form as a record) -T-Yes _._ rio

SCOEPA00013909



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK 99502-1119
907.563.9200 fax 907.563.9210

October 22, 2004

RobEde
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Northwest Natural

Enclosed are the results of analyses for samples received by the laboratory on 08/24/04 14:00.
The following list is a summary of the NCA Work Orders contained in this report.
Ifyou have any questions concerning this report, please feel free to contact me.

Work

P4H0913

Thank You,

Project

Northwest Natural

ProjectNumber

2708-30

Philip Nerenberg For Howard Holmes, Project Manager

r'Jre results in thisreport apply to thesamples analyzedin accordancewith the chain
of custodydocument.Thisanalyticalreport mustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

SCOEPA00013910



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W [nternatlonal Airport Road, Suite A-lO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Northwest Natural

2708-30

RobEde

Report Created:

10/22/0416:05

ANALYTICAL REPORT FOR SAMPLES'

SampleID

2708-040823-MW3-26-0 I0

2708-040823-MW3-56-011

2708-040823-MW4-35-012

Laboratory ID

P4H0913-01

P4H0913-02

P4H0913-03

Matrix

Water
Water

Water

Date Sampled

08123/04 11:50

08/23/04 13:35

08/23/0413:05

Date Received

08124/04 14:00

08/24/04 14:00

08/24/04 14:00

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordancewith the chain
ofcustodydocument. Thisanalytical report must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of23

SCOEPA00013911



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (42S) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W tnternatrcnal Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:05

BTEX per EPA Method 8021B
North Creek Analytical- Portland

Analyte Method Result MDL· MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-01 Water 2708-040823-~W3-26-010 Sampled: 08/23/04 11:50

Benzene EPA8021B ND 0.500 ug/l Ix 4081203 08/27/04 08127/0420:40

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogate(s): 4-BFB (PID) Recovery: 110% Limits: 70-130 %

P4H0913-03 Water 2708-040823-~W4-35-012 Sampled: 08/23/04 13:05

Benzene EPA 8021B 1.61 0.500 ug/l Ix 4081203 08/27/04 08/27/04 21:12

Toluene ND 0.500

Ethylbenzene ND 0.500

Xylenes (total) 1.65 1.00

Surrogate(s): 4-BFB (PID) Recovery: 109% Limits: 70-130 %

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes,Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 23
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 905.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W Intematlonal Airport Road, Suite A-IO, Anchorage, AK 99502-1119

phone: (907) 553.9200 fax: (907) 553.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: Rob Ede 10/22/0416:05

Total Metals per EPA 6000/7000 Series Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-01 Water 2708-040823-~W3-26-010 Sampled: 08123/04 11:50

Arsenic EPA 6020 NO 0.00100 mgll Ix 4081098 08126/04 09/06/04 22:35

Chromium ND 0.00100

Copper ND 0.00200

Lead ND 0.00100

Nickel 0,0983 0.00200

Zinc 0.00692 0.00500

P4H0913-02 Water 2708-040823-~3-56-011 Sampled: 08/23/04 13:35

Arsenic EPA 6020 0.00345 0.00100 mg/l Ix 4081098 08/26/04 09/06/04 23:0 I

Chromium 0.00177 0.00100

Copper ND 0.00200

Lead ND 0.00100

Nickel 0.00420 0.00200

Zinc ND 0.00500

P4H0913-03 Water 2708-040823-~W4-35-o12 Sampled: 08/23/04 13:05

Arsenic EPA 6020 0.00672 0.00100 mg/l Ix 4081098 08/26/04 09/06/04 23:14

Chromium ND 0.00100

Copper ND 0.00200

Lead NO 0.00100

Nickel 0.00730 0.00200

Zinc ND 0.00500

NorthCreekAnalytical - Portland

PhilipNerenberg For HowardHolmes, ProjectManager

me results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of23
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 5, Spokane, WA 99205-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:05

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-02 Water 2708-040823-~W3-56-011 Sampled: 08/23/04 13:35

Acetone

Benzene

Bromobenzene

Bromochloromethane
Bromodichloromethane

Bromoform

Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene

1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane

1,I-Dichloroethene
cis-I ,2-Dichloroethene

trans-I,2-Dichloroethene
1,2-Dichloropropane

1,3-Dichloropropane
2,2-Dichloropropane

I,l-Dichloropropene

cis-I,3-Dichloropropene

trans-l,3-Dichloropropene
Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene

EPA 8260B NO
10.6

NO

NO
NO
NO
NO

NO
NO

NO
NO
NO
NO
NO
NO

NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO
NO
ND

NO

NO
NO

NO
NO
NO
NO

NO

NO

25.0 ug/l Ix 4090180 09/04/04 09/04/04 13:32

1.00

1.00

1.00
1.00
1.00

5.00

10.0
5.00

1.00

1.00
10.0
1.00

1.00
1.00

1.00
5.00

1.00
1.00

5.00
1.00
1.00

1.00
1.00
1.00

1.00
5.00
1.00

1.00

1.00
1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00
1.00

2.00
10.0

2.00

North Creek Analytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of23
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-------------------------- -----------

~_.c.t.b•.••m

TM
seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W lnternatlonal Airport Road, Suite A-l0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:05

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-02 Water 2708-040823-~W3-56-011 Sampled: 08123/04 13:35

p-Isopropyltoluene
4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride
Naphthalene

n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1, I-Trichloroethane
1,1,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Vinyl chloride
o-Xylene

m,p-Xylene

Surrogate(s): 4-BFB
1,2-DCA-d4
Dibromoj/uoromethane
Toluene-d8

EPA 8260B NO
NO
NO

NO
NO
NO

NO
NO

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

Recovery: 94.0%
100%

95.5%
93.5%

2.00 ugll Ix 4090180 09/04/04 09/04/04 13:32

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

Limits: 75- 120 %
77-129%
80-121%
80- 120 %

NorthCreek Analytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of23

SCOEPA00013915
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-I, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:05

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-02 Water 2708-040823-~W3-56-011 Sampled: 08/23/04 13:35

Carbazole

Acenaphthene

Acenaphthylene

Anthracene
Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid

Benzyl alcohol
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether

Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol
2,4-Dinitrotoluene

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

EPA 8270C 18.6

34.2

ND

ND
ND

ND

ND
ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

9.27

ND

ND

ND

ND
ND

ND

ND
ND

ND

ND

ND

ND

ND

7.18

13.9

ND

5.00 ug/l Ix 4081091 08/26/04 08/30/04 21:33

5.00

5.00

5.00
5.00

5.00

5.00
5.00

5.00

50.0

10.0
5.00
5.00
5.00
20.0

10.0
5.00
10.0

5.00

5.00
5.00

5.00
5.00

5.00

5.00

5.00

5.00

5.00
5.00

5.00
5.00

5.00
10.0
5.00

10.0

25.0

5.00

5.00

10.0

5.00

5.00

5.00

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes, ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 60f23

SCOEPA00013916
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:05

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-02 Water 2708-040823-~W3-56-011 Sampled: 08/23/0413:35

Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) pyrene
Isophorone
2-Methylnaphthalene

2-Methylphenol

3-,4-Methylphenol

Naphthalene
2-Nitroaniline

3-Nitroaniline
4-Nitroaniline

Nitrobenzene
2-Nitrophenol

4-Nitrophenol

N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene

Phenol

Pyrene

1,2,4-Trichlorobenzene
2,4,5- Trichlorophenol

2,4,6-Trichlorophenol

Surrogate(s): 2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-d5
Phenol-d6
p-Terphenyl-d14
2,4,6-Tribromophenol

EPA 8270C NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND
NO

NO

NO

5.63

ND
7.23

NO

NO

NO

Recovery: 71.8%
45.9%
86.4%
29.0%
88.0%
97.2%

10.0 ugll l x 4081091 08/26/04 08130104 21:33

10.0

10.0

5.00

5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

5.00

5.00

25.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

Limits: 26 - 135 %
6-124 %

23 -147%
11-130%
38-149 %
19-126%

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes, ProjectManager

"he results in this report apply to the samples analyzed in accordance with the choin
ofcustody document. This ana/ytica/report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 23

SCOEPA00013917



TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F'1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W Intematlonal Airport Road, Suite A-I0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Projecl Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:05

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-01 Water 2708-040823-MW3-26-010 Sampled: 08/23/04 11:50

Acenaphthene EPA 8270m ND 0.0500 0.100 ug/l Ix 4081163 08/27/04 09/02104 12:37

Acenaphthylene ND 0.0500 0.100

Anthracene ND 0.0500 0.100

Benzo (a) anthracene ND 0.0500 0.100

Benzo (a) pyrene ND 0.0500 0.100

Benzo (b) fluoranthene ND 0.0500 0.100

Benzo (ghi) perylene ND 0.0500 0.100

Benzo (k) fluoranthene ND 0.0500 0.100

Chrysene ND 0.0500 0.100

Dibenzo (a.h) anthracene ND 0.100 0.200

Fluoranthene 0.0632 0.0500 0.100 J
Fluorene ND 0.0500 0.100

Indeno (1,2,3-cd) pyrene ND 0.0500 0.100

Naphthalene ND 0.0500 0.100

Phenanthrene 0.0681 0.0500 0.100 J

Pyrene 0.0808 0.0500 0.100 J

Surrogate(s): Fluorene-dlO Recovery: 95.3% Limits: 25 -/25 %
Pyrene-dltl 93.6% 23-150%
Benzo (a) pyrene-dl2 75.0% 10-125 %

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

"he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 or 23

SCOEPA00013918



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 10/22/04 16:05

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Bateh Prepared Analyzed Notes

P4H0913-02 Water 2708-040823-MW3-56-o11 Sampled: 08/23/04 13:35 R-05

Acenaphthene

Acenaphthylene
Anthracene

Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene

Fluoranthene

Fluorene

Indeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene

Pyrene

Surrogale(s): Fluorene-d1O
Pyrene-d1O
Benzo (a) pyrene-d12

EPA 8270m 25.8

ND
2.29

ND
NO

NO

NO

NO

NO

NO

6.76

10.2

NO

0.554

3.94

6.62

Recovery: 94.5%
103%
76.1%

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

1.00

0.500

0.500

0.500

0.500

0.500

0.500

1.00 ug/l lOx 4081163 08/27/04 09/01/0423:33

1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00

1.00

1.00
1.00

1.00

1.00

Limits: 25 - 125 %
23-150%
10-125%

J

NorthCreekAnalytical- Portland

PhilipNerenberg For HowardHolmes, ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of23

SCOEPA00013919
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite S, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:05

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical- Portland

Analyte Method Resnlt MDL" MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-03 Water 2708-040823-~W4-35-012 Sampled: 08/23/04 13 :05 R-05

Acenaphthene EPA 8270m 32.8 0.500 1.00 ug/l lOx 4081163 08/27/04 09/01/0423:58

Acenaphthylene 1.39 0.500 1.00

Anthracene 1.02 0.500 1.00

Benzo (a) anthracene ND 0.500 1.00

Benzo (a) pyrene ND 0.500 1.00

Benzo (b) fluoranthene ND 0.500 1.00

Benzo (ghi) perylene ND 0.500 1.00

Benzo (k) fluoranthene ND 0.500 1.00

Chrysene ND 0.500 1.00

Dibenzo (a,h) anthracene ND 1.00 2.00

Fluoranthene 7.46 0.500 1.00

Fluorene 11.4 0.500 1.00

Indeno (I ,2,3-cd) pyrene ND 0.500 1.00

Naphthalene 1.44 0.500 1.00

Phenanthrene 2.46 0.500 1.00

Pyrene 7.36 0.500 1.00

Surrogale(s): F/uorene-d1O Recovery: 104% Limits: 25-125%
Pyrene-dIO Jl5% 23-150%
Benzo (a) pyrene-d12 60.6% 10-125%

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes, ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Anafyticaf, Inc.
Environmental Laboratory Network

Page 10 of23
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:05

Conventional Chemistry Parameters per APHAIEPA Methods
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0913-01 Water 2708-040823-~W3-26-010 Sampled: 08/23/04 11:50

Cyanide (amenable) EPA 90lOA 0.184 0.00500 mg/I Ix 4081272 08/31/04 09/03/04 12:53

Cyanide (total) EPA9012A 0.184 0.00500

P4H0913-02 Water 2708-040823-~W3-56-011 Sampled: 08123/04 13:35

Cyanide (amenable) EPA9010A 0.0324 0.00500 mg/I Ix 4081272 08/31/04 09/03/04 12:53

Cyanide (total) EPA 9012A 0.0324 0.00500

P4H0913-03 Water 2708-040823-~W4-35-012 Sampled: 08/23/0413:05

Cyanide (amenable) EPA9010A 0.0980 0.00500 mg/I Ix 4081272 08/31/04 09/03/04 12:53

Cyanide (total) EPA9012A 0.178 0.00500

North Creek Analytical- Portland

PhilipNerenbergFor Howard Holmes,ProjectManager

me results in this report apply to the samplesanalyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 11 of23

SCOEPA00013921



Seattle

Spokane

Portland

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Montgomery, Suite 6, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:05

BTEX per EPA Method 802lB - Laboratory Quality Control Results

North Creek Analytical- Portland

QCBatch: 4081203 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) ~D (Limits) Analyzed Notes
Result Amt

Blank (4081203-BLK1) Extracted: 08/27/04 16:24

Benzene EPA8021B ND 0.500 ugll Ix 08/27/0417:02

Toluene ND 0.500

Ethylbenzene ND 0.500

Xylenes (total) ND 1.00

Surrogatets): 4-BFB (PID) Recovery: 107% Limits: 70-130% 08/27/04 17:02

LCS (4081203-BS1) Extracted: 08/27/0416:24

Benzene EPA8021B 18.6 0.500 ugll lx 20.0 93.0% (70-130) 08127/04 18:00

Toluene 18.6 0.500 93.0% (76-129)

Ethylbenzene 17.7 0.500 88.5% (82-130)

Xylenes (total) 58.2 1.00 60.0 97.0% (76-130)

Surrogate(s): 4-BFB (PID) Recovery: 98.6% Limits: 70-130% 08127/0418:00

Matrix Spike (4081203-MS1) QC Source: P4H0913-01 Extracted: 08/27/04 16:24

Benzene EPA8021B 18.8 0.500 ugil Ix ND 20.0 94.0% (65·144) 08127/04 18:32

Toluene 18.7 0.500 ND 92.3% (68-139)

Ethylbenzene 17.8 0.500 ND 89.0% (69-144)

Xylenes (total) 58_7 1.00 ND 60.0 97.1% (60-144)

Surrogate(s): 4-BFB (PID) Recovery: 96.0% Limits: 70-130% 08127/0418:32

Matrix Spike Dup (4081203-MSD1) QC Source: P4H0913-01 Extracted: 08/27/0416:Z4

Benzene EPA8021B 18.8 0.500 ugil Ix ND 20.0 94.0% (65-144) 0.00% (20) 08127/04 19:04

Toluene 18.6 0.500 ND 91.8% (68-139) 0.536% "

Ethylbenzene 17.7 0.500 ND 88.5% (69·144) 0.563% "

Xylenes (total) 58.3 1.00 ND 60.0 96.4% (60-144) 0.684% "

Surrogate(s): 4-BFB (PlD) Recovery: 95.4% Limits: 70-130% 08/27/0419:04

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of23

SCOEPA00013922
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Botheii, WA 98011·8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-I, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:05

Total Metals per EPA 6000/7000 Series Methods - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081098 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Blank (4081098-BLK1) Extracted: 08126/04 08:53

Arsenic EPA 6020 ND 0.00100 mg/\ Ix 09/08/04 21:34

Chromium ND 0.00100

Copper ND 0.00200

Lead NO 0.00100

Nickel ND 0.00200

Zinc NO 0.00500

LCS (4081098-BS1) Extracted: 08126/04 08:53

Arsenic EPA 6020 0.0981 0.00100 mgll Ix 0.100 98.1% (80-120) 09/08104 21:42

Chromium 0.104 0.00100 104%

Copper 0.106 0.00200 106%

Lead 0.104 0.00100 104%

Nickel 0.106 0.00200 106%

Zinc 0.0973 0.00500 97.3%

LCS Dup (4081098-BSD1) Extracted: 08126/04 08:53

Arsenic EPA 6020 0.0958 0.00100 mgll Ix 0.100 95.8% (80-120) 2.37% (20) 09/08104 21 :50

Chromium 0.102 0.00100 102% 1.94%

Copper 0.104 0.00200 104% 1.90% "

Lead 0.104 0.00100 104% 0.00% "

Nickel 0.104 0.00200 104% 1.90% "

Zinc 0.0975 0.00500 97.5% 0.205% "

Duplicate (4081098-DUP1) QCSource: P4H0913-0l Extracted: 08126/04 08:53

Arsenic EPA 6020 NO 0.00100 mg/\ Ix ND NR (20) 09/06/04 22:48

Chromium ND 0.00100 ND NR

Copper 0.00117 0.00200 ND NR

Lead ND 0.00100 ND NR

Nickel 0.0931 0.00200 0.0983 5.43%

Zinc 0.00719 0.00500 0.00692 3.83%

Matrix Spike (4081098-MS1) QC Source: P4H0913-02 Extracted: 08126/0408:53

Arsenic EPA 6020 0.114 0.00100 mgll Ix 0.00345 0.100 111% (75-125) 09/06/04 23:08

Chromium 0.116 0.00100 0.00177 114%

Copper 0.108 0.00200 NO 107%

Lead 0.103 0.00100 ND 103%

Nickel 0.113 0.00200 0.00420 109%

Zinc 0.106 0.00500 NO 103%

North Creek Analytical - Portland

Philip Nerenberg For HowardHolmes, Project Manager

me results in this report apply to the samplesanalyzed in accordancewith the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of23
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~www....t.bs.....

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 10/22/04 16:05

Total Metals ner EPA 600017000 Series Methods - Laboratory OualityControl Results

North Creek Analytical- Portland

QC Batch: 4081098 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source Spike ~C (Limits) ~D (Limits) Analyzed Notes
Result Amt

Matrix Spike (4081098-MS2) QC Source: P4H0913-03 Extracted: 08126/04 08:53

Arsenic EPA 6020 0.122 0.00100 mgll Ix 0.00672 0.100 ll5% (75-125) 09/06/0423:27

Chromium 0.ll7 0.00100 NO ll7%

Copper 0.104 0.00200 NO 103%

Lead 0.100 0.00100 NO 100%

Nickel 0.117 0.00200 0.00730 110%

Zinc 0.0996 0.00500 NO 99.6%

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument.This analyticalreport must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 of23

SCOEPA00013924
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite S, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F+l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:05

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical- Portland

QCBatch: 4090180 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) iJ' (Limits) Analyzed Notes
Result Amt REC R D

Blank (4090180-BLKl)

Acetone

Benzene

Bromobenzene

Bromochloromethanc

Bromodichloromethane

Bromoform
Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzcne

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane
Chloroform
Chloromethane

2-Chlorotolucne

4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethanc

1,2-Dibromoethane

Dibromomethanc
1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

1,1-Dichloroethane

1,2-Dichloroethanc

1,1-Dichloroethene

cis-l,2-Dichlorocthene

trans-l,2-Dichloroethene

1,2-Dichloropropane
1,3-Dichloropropane

2,2-Dichloropropane

I,I-Dichloropropene

cis-I,3-Dichloropropcne

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadienc

2-Hexanone

EPA 8260B NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

25.0 ug/l Ix

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

10.0

Extracted: 09/04/0409:00

09/04/04 13:05

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 of23
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W lnternatlonal Airport Road, SuIte A-lO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:05

Volatile Organic Compounds per EPA Method 82608 - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4090180 Water Preparation Method: EPAS030B

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R~·D (Limits) Analyzed Notes
Result Amt

Blank (4090180-BLK1) Extracted: 09/04/04 09:00

Isopropylbenzene EPA 8260B ND 2.00 ugll Ix 09/04/04 13:05

p-Isopropyltoluene NO 2.00

4-Methyl-2-pentanone NO 5.00

Methyl tert-butyl ether NO 1.00

Methylene chloride NO 5.00

Naphthalene NO 2.00

n-Propylbenzene NO 1.00

Styrene NO 1.00

1,1,1,2-Tetrachloroethane NO 1.00

1,1,2,2-Tetrachloroethane NO 1.00

Tetrachloroethene NO 1.00

Toluene NO 1.00

1,2,3-Trichlorobenzene NO 1.00

1,2,4-Trichlorobenzene NO 1.00

1,1,1-Trichloroethane NO 1.00

1,1,2-Trichloroethane NO 1.00

Trichloroethene NO 1.00

Triehlorofluoromethane NO 1.00

1,2,3-Trichloropropane NO 1.00

1,2,4-Trimethylbenzene NO 1.00

1,3,5-Trimethylbenzene NO 1.00

Vinyl chloride NO 1.00

o-Xylene NO 1.00

m.p-Xylene NO 2.00

Surrogateis): 4-BFB Recovery: 94.0% Limits: 75-120% 09104104 13:05

1,2-DCA-d4 102% 77-129%

Dibromofluoromethane 95.5% 80-121%

Toluene-db 100% 80-120%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 16 of23

SCOEPA00013926



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:05

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical - Portland

QC Batch: 4090180 Water Preparation Method: EPA 5030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

LCS (4090180-BS1) Extracted: 09/04/04 09:00

Benzene EPA 8260B 20.6 1.00 ug/l Ix 20.0 103% (80-120) 09/04/04 11:15

Chlorobcnzene 20.2 1.00 101% (80-124)

I,I-Dichloroethene 17.0 1.00 85.0% (78-120)

Toluene 20.9 1.00 104% (80-124)

Trichloroethcne 20.3 1.00 102% (80-132)

Surrogatets}: 4-BFB Recovery: 96.5% Limits: 75-120% 09104104 1J:J 5

1,2-DCA-d4 100% 77-129%

Dibromojluoromethane 100% 80-121%

Toluene-db 102% 80-120%

Matrix Spike (4090180-MS1) QC Source: P4H0913-o2 Extracted: 09/04/04 09:00

Benzene EPA 8260B 29.7 1.00 ugll Ix 10.6 20.0 95.5% (80-124) 09/04/04 11:42

Chlorobenzcne 20.1 1.00 ND 100% (72.9-134)

I,I-Dichlorocthene 19.4 1.00 ND 97.0% (79.3-127)

Toluene 18.7 1.00 ND 93.5% (79.7-131)

Trichloroethene 20.1 1.00 ND 100% (68.4-130)

Surrogate(s): 4-BFB Recovery: 98.5% Limits: 75-120% 09104104 JJ:42

1,2-DCA-d4 104% 77-129%

DibromoJluoromethane 102% 80-121%

Toluene-db 96.0% 80-120%

Matrix Spike Dup (4090180-MSD1) QC Source: P4H0913-02 Extracted: 09/04/04 09:00

Benzene EPA 8260B 30.3 1.00 ug/l lx 10.6 20.0 98.5% (80-124) 2.00% (25) 09/04/04 12:10

Chlorobenzene 20.7 1.00 ND 104% (72.9-134) 2.94% •

1,1-Dichloroethene 20.1 1.00 ND 100% (79.3-127) 3.54%

Toluene 19.6 1.00 ND 98.0% (79.7-131) 4.70% .
Trichloroethene 20.4 1.00 ND 102% (68.4-130) 1.48% •

Surrogatets): 4-BFB Recovery: 103% Limits: 75-/20% 0910410412:10

/,2-DCA-d4 106% 77-129%

Dibromojluoromethane 106% 80-121%

Toluene-d8 102% 80-120%

North Creek Analytical - Portland

PhilipNerenberg For Howard Holmes, Project Manager

"he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 170123
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TM
seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite 6, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:05

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results

North Creek Analy~cal- Portland •

QC Batch: 4081091 Water Preparation Method: EPA 3510/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits)~ (Limits) Analyzed Notes
Result Amt REC D

Blank (4081091-BLK1)

Carbazole

Accnaphthene

Acenaphthylene

Anthracene

Benzo(a) anthracene

Benzo (a) pyrene

Benzo(b) fluoranthene

Benzo(ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate

Di-n-cetyl phthalate

Dibenzo(a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3' -Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate

2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

EPA 8270C ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

50.0

10.0

5.00

5.00

5.00

20.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

10.0

5.00

10.0

25.0

5.00

5.00

10.0

5.00

5.00

ug/l lx

Extracted: 08126/04 08:13

08130/04 20:04

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 of 23
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Seattle llnO North Creek Pkwy N, Suite 400, Bothell, WA 9BOll-B244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 6, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:05

Semivolatile Organic Compounds per EPA Method 8270C - .Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081091 Water Preparation Method: EPA 3510/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

Blank (4081091-BLK1) Extracted: 08126/0408:13

Hexachlorobenzene EPA 8270C NO 5.00 ugll Ix 08/30/04 20:04

Hexachlorobutadiene NO 10.0

Hexaehlorocyclopentadiene NO 10.0

Hexachloroethane NO 10.0

Indeno (1,2,3-cd) pyrene NO 5.00

Isophorone NO 5.00

2-Methylnaphthalene NO 5.00

2-Methylphenol NO 10.0

3-,4-Methylphenol NO 5.00

Naphthalene NO 5.00

2-Nitroaniline NO 5.00

3-Nitroaniline NO 10.0

4-Nitroaniline NO 10.0

Nitrobenzene NO 5.00

2-Nitrophenol NO 5.00

4-Nitrophenol NO 25.0

N-Nitrosodi-n-propylamine NO 10.0

N-Nitrosodiphenylamine NO 5.00

Pentachlorophenol NO 10.0

Phenanthrene NO 5.00

Phenol NO 5.00

Pyrene NO 5.00

1,2,4-Trichlorobenzene NO 5.00

2,4,5-Trichlorophenol NO 5.00

2,4,6-Trichlorophenol NO 5.00

SurrogaJe(s): 2-Fluorobiphenyl Recovery: 69.7% Limits: 26-135% 08130104 20:04

2-Fluorophenol 44.2% 6-124%

Nitrobenzene-d5 80.0"/0 23-147%

Phenol-d6 30.6% 11-130%

p-Terphenyl-dl-t 80.5% 38-149%

2,4,6-Tribromophenol 85.3% 19-126%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samplesanalyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbereproducedin itsentirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 19 of23
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:05

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081091 Water Preparation Method: EPA 3510/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC D

LCS (4081091-BS1) Extracted: 08126/0408:13

Acenaphthene EPA 8270C 54.5 5.00 ugll Ix 75.0 72.7% (40-110) 08/30/04 18:35

4-Chloro-3-methylphenol 107 5.00 ISO 71.3%

2-Chlorophenol 97.4 5.00 64.9%

1,4-Dichlorobenzene 33.0 5.00 75.0 44.0% (20-90)

2,4-Dinitrotoluene 57.8 5.00 77.1% (50-110)

4-Nitrophenol 49.5 25.0 150 33.0"10 (15-100)

N-Nitrosodi-n-propylamine 55.3 10.0 75.0 73.7% (40-110)

Pentachlorophenol 108 10.0 ISO 72.0% (30-120)

Phenol 46.2 5.00 30.8% (15-110)

Pyrene 55.6 5.00 75.0 74.1% (40-110)

1,2,4-Trichlorobenzene 37.0 5.00 49.3% (25-100)

Surrogale(s): 2-Fluorobiphenyl Recovery: 63.2% Limits: 26-135% 0813010418:35

Z-Fluorophenol 44.8% 6-124%

Nitrobenzene-di 76.0% 23-147%

Phenol-db 30.4% 11-130%

p- Terphenyl-d14 76.4% 38-149%

2.4.6- Tribromophenol 84.7% 19-/26%

LCSDup (4081091-BSD1) Extracted: 08/26/0408:13

Acenaphthene EPA 8270C 62.1 5.00 ugll Ix 75.0 82.8% (40-110) 13.0% (36) 08/30/04 19:20

4-Chloro-3-methylphcnol 118 5.00 ISO 78.7% 9.78% (43)

2-Chlorophenol 105 5.00 70.0% 7.51% (38)

1,4-Dichlorobenzene 39.9 5.00 75.0 53.2% (20-90) 18.9% (43)

2,4-Dinitrotoluene 66.1 5.00 88.1% (50-110) 13.4% (31)

4-Nitrophenol 56.4 25.0 ISO 37.6% (15-100) 13.0% (36)

N-Nitrosodi-n-propylamine 59.9 10.0 75.0 79.9% (40-110) 7.99% (37)

Pentachlorophenol 122 10.0 150 81.3% (30-120) 12.2% (40)

Phenol 49.5 5.00 33.0% (15-110) 6.90% (36)

Pyrene 61.5 5.00 75.0 82.0% (40-110) 10.1% (31)

1,2,4-Trichlorobenzene 45.4 5.00 60.5% (25-100) 20.4% (42)

Surrogale(s): 2-Fluorobiphenyl Recovery: 68.0% Limits: 26-135% 0813010419:20

2-Fluorophenol 47.5% 6-124%

Nitrobenzene-c/5 87.5% 23-147%

Phenol-do 32.5% 11-130%

p-Terphenyl-dle 84.5% 38-149%

2,4,6- Tribromophenol 96.0% 19-126%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

"heresults in this report apply to the samples analyzed in accordance with the chain
ofcustody document. Thisanalytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 20 of23
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99S02~1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:05

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081163 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Blank (4081163-BLK1) Extracted: 08127/0408:06

Acenaphthene EPA 8270m ND 0.0500 0.100 ugll Ix 09/07/04 17:36

Acenaphthylene ND 0.0500 0.100

Anthracene ND 0.0500 0.100

Benzo (a) anthracene ND 0.0500 0.100

Benzo (a) pyrene ND 0.0500 0.100

Benzo (b) fluoranthene ND 0.0500 0.100

Benzo (ghi) perylene ND 0.0500 0.100

Benzo (k) fluoranthene ND 0.0500 0.100

Cbrysene ND 0.0500 0.100

Dibenzo (a.h) anthracene ND 0.100 0.200

Fluoranthene ND 0.0500 0.100

Fluorene ND 0.0500 0.100

Indeno(I ,2,3-cd) pyrene ND 0.0500 0.100

Naphthalene ND 0.0500 0.100

Phenanthrene ND 0.0500 0.100

Pyrene ND 0.0500 0.100

Surrogate(s): Fluorene-dlO Recovery: 71.6% Limits: 25-125% 0910710417:36

Pyrene-dlO 93.2% 23-150%

Benzo (a) pyrene-dlZ 71.6% 10-125%

LCS (4081163-BS1) Extracted: 08/27/0408:06

Acenaphthene EPA 8270m 1.97 0.0500 0.100 ug/l Ix 2.50 78.8% (26-135) 09103/04 14:35

Benzo (a) pyrene 2.16 0.0500 0.100 86.4% (38-137)

Pyrene 2.47 0.0500 0.100 98.8% (33-133)

Surrogate(s): Fluorene-dltl Recovery: 85.6% Limits: 25-125% 09103104 14:35

Pyrene-dJO 104% 23-150%

Benzo (a) pyrene-dl2 95.2% 10-125%

LCSDup (4081163-BSDl) Extracted: 08127/0408:06

Acenaphthene EPA 8270m 2.17 0.0500 0.100 ugll Ix 2.50 86.8% (26-135) 9.66% (60) 09/03/04 15:01

Benzo (a) pyrene 2.22 0.0500 0.100 88.8% (38-137) 2.74% .
Pyrene 2.59 0.0500 0.100 104% (33-133) 4.74%

Surrogate(s): Fluorene-dlll Recovery: 89.6% Limits: 25-125% 0910310415:01

Pyrene-dl O 105% 23-150%

Benzo (a) pyrene-dlZ 92.4% 10-125%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samplesanalyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
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Seattle 11720North CreekPkwy N,Suite400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite S, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 empireAvenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, SuiteA-I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:05

Conventional Chemistry Parameters per APHAIEPA Methods - Laboratory Quality Control Results

North Creek Analytical - Portland

QC Batch: 4081272 Water Preparation Method: General Preparation

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

Blank (4081272-BLK1) Extracted: 0813110408:20

Cyanide (total) EPA9012A ND 0.00500 rng/I lx 09/03/0412:53

LCS (4081272-BS1) Extracted: 08/31/0408:20

Cyanide (total) EPA 9012A 0.190 0.00500 rngll lx 0.200 95.0% (75-125) 09/03/04 12:53

Matrix Spike (4081272-MS1) QC Source: P4HI069-03 Extracted: 08/31104 08:20

Cyanide (total) EPA9012A 0.281 0.00500 rngll Ix 0.0943 0.200 93.3% (75-125) 09/03/0412:53

Matrix Spike Dup (4081272-MSDl) QC Source: P4HI069-03 Extracted: 0813110408:20

Cyanide (total) EPA 9012A 0.280 0.00500 rng/I l x 0.0943 0.200 92.8% (75-125) 0.357%(20) 09/03/0412:53

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchoraqe, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Northwest Natural

2708-30

Rob Ede

Report Created:

10/22/04 16:05

Report Specific Notes:

J Estimated value.

R-05 Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte,
and/or matrix interference.

Laboratory Reporting Conventions:

Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.

- Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).

NR / NA - Not Reported / Not Available

- Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.

- Sample results and reporting limits reported on a wet weight basis (as received).

- Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

Reporting
limits

- METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.
*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

- Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
percent solids, where applicable.

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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iel], WA 98011-9508 425-420-9200

,WA 99206-4776 509-924-9200
IR 97008-7132 503·906-9200
)R 99701-5711 541-383-9310

1950'\-4030 907-334-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210
FAX 382-7588
FAX 334-9210
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oJ-. cooler or other _

NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
(Army Corp. compliant)

Clien~:....:~_\._~_v_'_· _

1. Please sign for receipt and opening of

By (print) {tlfl Ie IiI tSk\Cl~2- (sign) C£L1At}=(tS;~l~

2. Date samples received ~~/.ili- Date opened: Same....15:...- or __1__1__

3. Delivered by:V{'JNCA courier _ FedEx _UPS _Courier_Client _Other _

Airbill # if applicable (Put copy of shipping papers in file)

4. There were J custody seals present, signed by P70 b date LI.2!i.Jt!4-.
5. Were the custody seals unbroken and intact at the date and time of arrival? -2£.Yes __No

6. Was ice used? ~yes __no Type of ice: __ blue ice -#.gel ice ~real ice

Temperature (degrees C)~R~ek thermometer Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a~plastic bag and taped inside to lid? __Yes .,..x::;No

NoyYes8. Were custody papers filled out properly (ink, signed, etc.)?

If "no" please specify:----------------
9. Was project identifiable from custody papers? '¥Yes No

Name of project (ifapplicable)

10. Initial and date for unpacking: :/£- (initials) date 'b f;)~ I OL(

11. Packing material: li.t'h>ubble wraplbag __styrofoam __cardboard other

12. Were samples in bags? _(_Yes XNo

13. Did all containers indicated on the COC arrive? X Yes No
If "no" please indicate which containers were absent _

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers _

15. Were all bottle labels complete (10, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?
If "no" please indicate which containers _

~Yes--No

)<' Yes No

K'Yes=No

16. Are containers properly preserved for indicated analysis? Y-Yes __ No

17. Is there adequate volume for the test(s) requested? ~Yes __ No

18. If voa vials were submitted, are they free of bubbles? _\iJA Yes No

19. Log-in phase: Date sal"}'les were log~d in: -.!bJa/iJ{;f1 'Elm Project # ~lttff~
20. Logged in by (print) VO..ANX-A 6vth~ (sign) \faA.ll.!I::0- DVtVJ
21. Was the project rnanaqer notified of status? (Use back of form asa record) Yes'f.... No

SCOEPA00013935
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October 22, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Northwest Natural

seattle 11720 North Creek Pkwy N, 5ulte 400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
907.563.9200 fax 907.563.9210

Enclosed are the results of analyses for samples received by the laboratory on 08/25/0414:55.
The following list is a summary of the NCA Work Orders contained in this report.
Ifyou have any questions concerning this report, please feel free to contact me.

Work

P4H0982

Thank You,

Project

~orthvvesl~atural

Project~umber

2708-30

Philip Nerenberg For Hovvard Holmes, Project Manager

r'JJe results inthis report apply to thesamples analyzed inaccordancewiththe chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

SCOEPA00013936



~.........IfI.b....m

TM
Seattle 11720 North Creek Pkwy N, 5ulte 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Northwest Natural

2708-30

Rob Ede

Report Created:

10/22/04 12:27

Sample ID Laboratory ID Matrix Date Sampled Date Received

2708-040824-~VV5-175-013 P4H0982-01 VVater 08/24/04 11:30 08/25/04 14:55
2708-040824-~VV14-110-014 P4H0982-02 VVater 08/24/04 13:40 08/25/04 14:55
2708-040824-~VV5-100-015 P4H0982-03 VVater 08/24/04 14:45 08/25/04 14:55
2708-040824-MVV4-57-016 P4H0982-04 VVater 08/24/04 15:45 08/25/04 14:55

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of33
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seattle

Spokane

Portland

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Nontqomerv, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

20332 Empire Avenue, Suite F'l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

2000 W International Airport Road, Suite A·I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

BTEX per EPA Method 8021B
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-01 Water 2708-040824-MW5-175-013 Sampled: 08/24/04 11:30

Benzene EPA 8021B ND 0.500 ug/l Ix 4081203 08/27/04 08/27/0421:43

Toluene ND 0.500

Ethylbenzene ND 0.500

Xylenes (total) ND 1.00

Surrogate(s) : 4-BFB(PlD) Recovery: 109% Limits: 70-130%

P4H0982-02 Water 2708-040824-MW14-110-014 Sampled: 08/24/04 13:40

Benzene EPA 80218 ND 0.500 ug/l Ix 4081203 08/27/04 08/27/04 22:15

Toluene ND 0.500

Ethylbenzene ND 0.500

Xylenes (total) ND 1.00

Surrogale(s): 4-BFB(PID) Recovery: 105% Limits: 70 -130 %

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes,Project Manager

me results in this report apply /0 the samples analyzed in accordance wiJh the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of33
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-r, Bend, OR 97701·5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502·1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Total Metals per EPA 600017000 Series Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-01 Water 2708-040824-~W5-175·013 Sampled: 08/24/04 11:30

Arsenic EPA 6020 0.00620 0.00100 mgll Ix 4081204 08/30/04 08/31/04 21:13

Chromium 0.00123 0.00100

Copper NO 0,00200

Lead NO 0,00100

Nickel 0.00307 0,00200

Zinc NO 0,00500

P4H0982·02 Water 2708-040824-~WI4-110-014 Sampled: 08/24/04 13:40

Arsenic EPA 6020 0.0114 0,00100 mg/l Ix 4081204 08/30/04 08/31/04 21:52

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel 0.00279 0.00200

Zinc NO 0.00500

P4H0982-03 Water 2708-040824-~W5-100-015 Sampled: 08/24/04 14:45

Arsenic EPA 6020 0.00865 0.00100 mg/I Ix 4081204 08/30/04 08/31/0422:34

Chromium ND 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel 0.00200 0.00200

Zinc NO 0.00500

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,Project Manager

r'heresults in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Nontqomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (S03) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (S41) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0412:27

Total Metals per EPA 600017000 Series Methods
North Creek Analytical - Portland

Analyte Method Result MDL· MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-04 Water 2708-040824-~W4-57-016 Sampled: 08/24/04 15:45

Arsenic

Chromium

Copper

Lead
Nickel

Zinc

EPA 6020 0.0126

0.00108

NO
NO

0.00788

NO

0.00100 mg/l Ix 4081204 08/30/04 08/31/0422:47

0.00100

0.00200

0.00100

0.00200

0.00500

North Creek Analytical- Portland

Philip NerenbergFor Howard Holmes,Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of33
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W [ntematlonal Airport Road, Suite A-lO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-03 Water 2708-040824-~W5-10o-015 Sampled: 08/24/04 14:45

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide
Carbon tetrachloride

Chlorobenzene
Chloroethane

Chloroform

Chloromethane
2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane
1,1-Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane
Ll-Dichloropropene

cis-I,3-Dichloropropene
trans-I ,3-Dichloropropene
Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene

EPA 8260B NO

11500

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
ND

ND

ND

ND
ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND

NO

NO

NO

NO

NO

NO

683

NO

NO

NO

2500 ugll 100x 4081207 08128/04 08/28/0421:31

100

100

100

100
100

500
1000
500
100
100

1000
100

100
100
100

500
100

100
500
100
100

100
100
100
100
500
100

100
100

100

100
100

100

100
100

100
100
100

200

1000

200

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me resultsin this reportapplyto thesamples analyzedin accordancewith the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400. Bothell, WA 96011-6244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97006-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F'I, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical- Portland

Analyte Metbod Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-03 Water 2708-040824-~W5-100-015 Sampled: 08/24/04 14:45

p-Isopropyltoluene

4-Methyl-2-pentanone
Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1, I-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride

o-Xylene

m,p-Xylene

Surrogate(s): 4-BFB
1,2-DCA-d4
Dibromojluoromethane
Toluene-d8

EPA 8260B NO

NO

NO
NO

12100
NO

NO
NO
NO
NO
NO
NO
NO

NO

NO
NO

NO

NO

NO

NO
NO

253
NO

Recovery: 97.0%
102%
101%

97.0%

200 ugll 100x 4081207 08/28/04 08/28/0421:31

500
100
500
200
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
200

Limits: 75 -120 % IX
77-129%
80-121 %
80-120 %

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

"he results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental laboratory Network

Page 6 003

SCOEPA00013942
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011·8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F'1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W Intematlonal Airport Road, Suite A-l0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-04REI Water 2708-040824-MW4-57-016 Sampled: 08/24/04 15:45

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone
n-Butylbenzene
sec- Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene
4-Chlorotoluene

] ,2-Dibromo-3-chloropropane
Dibromochloromethane
I ,2-Dibromoethane
Dibromomethane
l ,2-Dichlorobenzene
I ,3-Dichlorobenzene
l ,4-Dichlorobenzene
Dichlorodifluoromethane

Ll-Dichlcroethane
1,2-Dichloroethane
1,1-Dichloroethene

cis-I ,2-Dichloroethene
trans-I,2-Dichloroethene
] ,2-Dichloropropane

] ,3-Dichloropropane

2,2-Dichloropropane

1,1-Dichloropropene

cis-I ,3-Dichloropropene

trans-I,3-Dichloropropene
Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene

EPA 8260B NO

15000

NO
NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
NO
NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO
748

NO

NO

NO

2500 ug/l 100x 4081244 08/30/04 08/30/04 14:31

100
100
100
100
100
500

1000
500
100
100

1000
100
100
100
100
500
100
100
500
100
100
100
100
100
100
500
100
100
100
100
100
100
100
100
100
100
100
100

200
1000
200

North CreekAnalytical - Portland

Philip Nerenberg For HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 33

SCOEPA00013943
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-04REI Water 2708-040824-~W4-57-o16 Sampled: 08/24/04 15:45

p-Isopropyltoluene
4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene
Styrene
I, I, I,2-Tetrachloroethane
I, I ,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene

I, I , l-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride

o-Xylene

m.p-Xylene

Surrogale(s): 4-BFB
I.2-DCA-d4
Dibromojluoromethane
Toluene-d8

EPA8260B NO
NO
NO

NO
3640

NO

NO

NO

NO

NO
NO
NO
NO
NO
NO

NO
NO
NO
NO

NO

NO

122

NO

Recovery: 99.0%
100%

98.5%
99.0%

200 ugll 100x 4081244 08/30104 08/30/04 14:31

500
100
500
200
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
200

Limits: 75 -120 % IX
77 - 129 %
80-121 %
80- 120 %

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

'he results in this reportapply to the samplesanalyzedin accordancewtth the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of33

SCOEPA00013944
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TM
seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK99502·1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0412:27

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-03 Water 2708-040824-MW5-100-0 15 Sampled: 08/24/04 14:45 R-OS

Carbazole

Acenaphthene
Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Benzoic Acid

Benzyl alcohol
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline

Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol
4-Chlorophenyl phenyl ether

Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a,h) anthracene

Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol
Diethyl phthalate
2,4- Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate
Fluoranthene

Fluorene

Hexachlorobenzene

EPA 8270C NO

NO
NO

NO
NO

NO

NO
NO
NO

NO
NO
NO
NO
NO
NO
NO

NO
NO

NO

NO
NO

NO
NO
NO
NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

500 ug/l 100x 4081273 08/31/04 09/02/04 23:47

500
500
500
500
500
500
500
500

5000
1000
500
500
500

2000
1000
500

1000
500
500
500
500
500
500
500
500
500
500
500
500
500
500

1000
500

1000
2500
500
500

1000
500
500
500

North Creek Analytical- Portland

Philip NerenbergFor Howard Holmes,ProjectManager

'71eresults in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of33

SCOEPA00013945
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TM
seattle 11720 North Creek Pkwy N, SuIte 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-03 Water 2708-040824-MW5-100-015 Sampled: 08/24/04 14:45 R-OS

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

lndeno (1,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene
2-Methylphenol
3-,4-Methylphenol

Naphthalene

2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol

4-Nitrophenol
N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene

Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Surrogate(s): 2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-d5
Phenol-d6
p-Terphenyl-d14
2,4,6- Tribromophenol

EPA 8270C NO
NO

NO

NO
NO

NO

NO
NO

9820

NO
NO
NO

NO

NO

NO

NO
NO
NO

NO
NO

NO
NO
ND
NO

Recovery: NR
NR
NR
NR
NR
NR

1000 ug/l 100x 4081273 08/31/04 09/02/04 23:47

1000

1000

500

500

500

1000

500

500

500

1000
1000

500

500

2500

1000

500

1000

500

500

500

500

500

500

Limits: 26 -135 %
6 -124 %

23 -147%
11-130%
38-149 %
19-126%

S-Ol
S-Ol
S-Ol
S-Ol
S-Ol
S-Ol

North CreekAnalytical - Portland

Philip NerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalytical report must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of33

SCOEPA00013946



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 96011·8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W [nternatlonal Airport Road, Suite A-I0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0412:27

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-04 Water 2708-040824-MW4-57-016 Sampled: 08/24/04 15:45 R-05

Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene

Benzoic Acid
Benzyl alcohol
4-Bromophenyl phenyl ether
Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline
Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene
Di-n-butyl phthalate

Di-n-octyl phthalate
Dibenzo (a,h) anthracene

Dibenzofuran
1,2-Dichlorobenzene

1,3-Dichlorobenzene
l,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol
Diethyl phthalate

2,4- Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene
Bis(2-ethylhexyl)phthalate
Fluoranthene
Fluorene

Hexachlorobenzene

EPA 8270C NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO
NO

NO
NO
NO
NO

NO

NO
NO

NO
NO
NO
NO

NO

500
500
500
500
500
500
500
500
500

5000
1000
500
500
500

2000
1000
500

1000
500
500
500
500
500
500
500
500
500
500
500
500
500
500

1000
500

1000
2500
500
500

1000
500
500

500

ug/l 100x 4081273 08/31/04 09/03/04 00:29

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

"heresults in this reportapply to thesamples analyzedin accordancewith the chain
ofcustody document.Thisanalyticalreport must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 11 of 33

SCOEPA00013947
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99205-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W lnternatlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0412:27

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-04 Water 2708-040824-~W4-57-016 Sampled: 08/24/04 15:45 R-OS

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (l ,2,3-cd) pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
3-,4-Methylphenol
Naphthalene

2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Surrogatets): 2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-d5
Phenol-d6
p-Terphenyl-dI4
2,4,6-Tribromophenol

EPA 8270C NO
NO
NO

NO
NO
NO
NO
NO
3640

NO
NO
NO
NO
NO
NO
NO

NO
NO

NO
NO

NO
NO
NO
NO

Recovery: NR
NR
NR
NR
NR
NR

1000 ug/l 100x 4081273 08131104 09/03/04 00:29

1000

1000

500

500

500

1000

500

500

500

1000

1000

500

500

2500

1000

500

1000

500

500

500

500

500

500

Limits: 26 - 135 %
6- 124 %

23 -147%
11-130%
38-149 %
19-126%

S-Ol
S-Ol
S-Ol
S-Ol
S-Ol
S-Ol

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply /0 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of33

SCOEPA00013948



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-B244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-l0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical- Portland

Analyte Method Result MDL· MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-01 Water 2708-040824-~W5-175-013 Sampled: 08/24/04 11:30

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene

Chrysene
Dibenzo (a.h) anthracene
Fluoranthene
Fluorene
Indeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene
Pyrene

EPA 8270m NO
NO
NO

NO
NO

NO
NO

NO
NO
NO
NO
NO
NO

0.0883

NO

NO

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.100

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100
0.200

0.100

0.100

0.100

0.100

0.100

0.100

ug/I Ix 4081163 08/27/04 09/02104 00:23

J

Surrogate(s): Fluorene-dlO
Pyrene-dlO
Benzo (a) pyrene-d12

Recovery: 102%
116%
68.5%

Limits: 25 - 125 %
23-150%
10-125%

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

rite results in this report apply /0 the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbereproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of33

SCOEPA00013949
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-02 Water 2708-040824-MW14-110-014 Sampled: 08/24/04 13:40

Acenaphthene

Acenaphthylene
Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene

Fluoranthene
Fluorene

Indeno (1,2,3-cd) pyrene
Naphthalene
Phenanthrene
Pyrene

Surrogate(s): Fluorene-dlll
Pyrene-dl O
Benzo (a) pyrene-d12

EPA 8270m 0.0828

ND
ND
ND

ND

ND

ND
ND
ND
ND

ND
ND
ND
ND
ND

ND

Recovery: 75.2%
]]3%

95.8%

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.100

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.100 ug/l Ix 4081163 08/27/04

0.100
0.100

0.100

0.100

0.100

0.100
0.100
0.100
0.200

0.100
0.100

0.100
0.100
0.100

0.100

Limits: 25 - 125 %
23-150%
10- 125 %

09/02104 00:48 J

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

?Ie results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must he reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 of33

SCOEPA00013950



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-I, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical- Portland

Analyte Method Result MDL· MRL Units Dil Batch Prepared Analyzed Notes

P4H09S2-03 Water 270S-040S24-MW5-100-015 Sampled: OS/24/04 14:45 R-05

Acenaphthene EPA 8270m 21.9 2.50 5.00 ugll 50l< 4081163 08/27/04 09/02104 14:32

Acenaphthylene ND 2.50 5.00

Anthracene ND 2.50 5.00

Benzo (a) anthracene ND 2.50 5.00

Benzo (a) pyrene ND 2.50 5.00

Benzo (b) fluoranthene ND 2.50 5.00

Benzo (ghi) perylene ND 2.50 5.00

Benzo (k) fluoranthene ND 2.50 5.00

Cbrysene ND 2.50 5.00

Dibenzo (a.h) anthracene ND 5.00 10.0

Fluoranthene ND 2.50 5.00

Fluorene ND 2.50 5.00

Indeno (1,2,3-cd) pyrene ND 2.50 5.00

Naphthalene 11900 250 500 5000l< 09/02104 16:29

Phenanthrene ND 2.50 5.00 50x 09/02/04 14:32

Pyrene ND 2.50 5.00

Surrogate(s): FJuorene-d1O Recovery: 87.4% Limits: 25 - 125 % J
Pyrene-d1O 104% 23-150%
Benzo (a) pyrene-d/2 71.8% 10-125% J

North Creek Analytical- Portland

Philip NerenbergFor Howard Holmes, Project Manager

'11e results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 of33

SCOEPA00013951



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Emplne Avenue, Suite r-r, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H09S2-03REI Water 270S-040S24-MW5-100-015 Sampled: OS/24/04 14:45 0-04, R-OS

Benzo (a) anthracene EPA 8270m NO 0.100 0.200 ug/l 2x 4081163 08127/04 10115/0415:19

Benzo (a) pyrene NO 0.100 0.200

Benzo (b) fluoranthene NO 0.100 0.200

Benzo (k) fluoranthene NO 0.100 0.200

Chrysene NO 0.100 0.200

Dibenzo (a.h) anthracene NO 0.200 00400

Indeno (1,2,3-cd) pyrene NO 0.100 0.200

Surrogate(s): Pyrene-dlO Recovery: 99.6% Limits: 23 - 150 %
Benzo (a) pyrene-dl2 69.3% 10-125%

P4H09S2-04 Water 270S-040S24-MW4-57-016 Sampled: OS/24/04 15:45 R-OS

Acenaphthene EPA 8270m 42.1 5.00 10.0 ug/l 100x 4081163 08/27/04 09/02/04 15:03

Acenaphthylene NO 5.00 10.0

Anthracene NO 5.00 10.0

Benzo (a) anthracene NO 5.00 10.0

Benzo (a) pyrene NO 5.00 10.0

Benzo (b) fluoranthene NO 5.00 10.0

Benzo (ghi) perylene NO 5.00 10.0

Benzo (k) fluoranthene NO 5.00 10.0

Chrysene NO 5.00 10.0

Dibenzo (a,h) anthracene NO 10.0 20.0

Fluoranthene NO 5.00 10.0

Fluorene NO 5.00 10.0

Indeno (1,2,3-cd) pyrene NO 5.00 10.0

Naphthalene 3780 50.0 100 1000x 09/02/04 16:00

Phenanthrene NO 5.00 10.0 100x 09/02104 15:03

Pyrene NO 5.00 10.0

Surrogate(s): Fluorene-dlO Recovery: NR Limits: 25 - 125 % S-Ol
Pyrene-dlO NR 23 -150 % S-Ol
Benzo (a) pyrene-d12 NR 10-125% S-Ol

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samplesanalyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 16 003
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W lnternatlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc, ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 ProjectManager: RobEde 10/22/0412:27

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

Surrogate(s): Pyrene-d10
Benzo (a) pyrene-d12

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Chrysene

Dibenzo (a,h) anthracene

Indeno (1,2,3-cd) pyrene

P4H0982-04REI Water 2708-040824-MW4-57-016 Sampled: 08/24/04 15:45

EPA 8270m 0.275 0.100 0.200 ug/l 2x 4081163 08127/04 10115/04 15:19

0.207 0.100 0.200

0.168 0.100 0.200

0.167 0.100 0.200

0.275 0.100 0.200

NO 0.200 0.400

0.113 0.100 0.200

Recovery: 92.8% Limits: 23 - 150 %
67.4% 10-125%

0-04, R-OS

J

J

J

North Creek Analytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

r:Jre results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 17 of33

SCOEPA00013953
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W lntematlonal Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

Conventional Chemistry Parameters per APHAIEPA Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H0982-01 Water 2708-040824-~5-175-013 Sampled: 08124/04 11:30

Cyanide (amenable) EPA9010A 0.00690 0,00500 mg/l Ix 4081272 08/31104 09/03/04 12:53

Cyanide (total) EPA9012A 0.00690 0.00500

P4H0982-02 Water 2708-040824-~14-110-014 Sampled: 08/24/04 13:40

Cyanide (amenable) EPA9010A 0.0154 0.00500 mg/l Ix 4081272 08/31104 09/03/04 12:53

Cyanide (total) EPA9012A 0.0154 0.00500

P4H0982-03 Water 2708-040824-~5-100-015 Sampled: 08/24/04 14:45

Cyanide (amenable) EPA9010A 0.298 0.00500 mg/l Ix 4081272 08/31104 09/03/04 12:53

Cyanide (total) EPA 9012A 0.816 0.0100 2x

P4H0982-04 Water 2708-040824-~W4-57-016 Sampled: 08/24/04 15:45

Cyanide (amenable) EPA9010A 0.261 0.0500 mg/l lOx 4081272 08/31104 09/03/04 12:53

Cyanide (total) EPA 9012A 1.76 0.0500

North Creek Analytical- Portland

PhilipNerenbergFor Howard Holmes,ProjectManager

':heresults in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 940S SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

BTEX per EPA Method 8021B - Laboratory Quality Control Results

North Creek Analytical - Portland,::, .

QC Batch: 4081203 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) % (Limits) Analyzed Notes
Result Amt REC RPD

Blank (4081203-BLK1) Extracted: 08127/04 16:24

Benzene EPA 8021B ND 0.500 ugll l x 08/27/04 17:02

Toluene ND 0.500

Ethylbenzene ND 0.500

Xylenes (total) ND 1.00

Surrogateis): 4-BFB (PID) Recovery: 107% Limits: 70-130"/0 08/27/04 17:02

LCS (4081203-BS1) Extracted: 08127/04 16:24

Benzene EPA 802lB 18.6 0.500 ugll lx 20.0 93.0% (70-130) 08/27/04 18:00

Toluene 18.6 0.500 93.0% (76-129)

Ethylbenzene 17.7 0.500 88.5% (82-130)

Xylenes (total) 58.2 1.00 60.0 97.0% (76-130)

Surrogatets): 4-BFB (PID) Recovery: 98.6% Limits: 70-130"/0 08/27/0418:00

Matrix Spike (4081203-MS1) QC Source: P4H0913-01 Extracted: 08/27/04 16:24

Benzene EPA 8021B 18.8 0.500 ugll lx NO 20.0 94.0% (65-144) 08/27/04 18:32

Toluene 18.7 0.500 NO 92.3% (68-139)

Ethylbenzene 17.8 0.500 NO 89.0% (69-144)

Xylenes (total) 58.7 1.00 NO 60.0 97.1% (60-144)

Surrogatets): 4-BFB (P1D) Recovery: 96.0% Limits: 70-130% 08/27/0418:32

Matrix Spike Dup (4081203-MSDl) QCSource: P4H0913-01 Extracted: 08/27/04 16:24

Benzene EPA 802lB 18.8 0.500 ugll lx NO 20.0 94.0% (65-144) 0.00% (20) 08/27/0419:04

Toluene 18.6 0.500 NO 91.8% (68-139) 0.536% "

Ethylbcnzene 17.7 0.500 NO 88.5% (69-144) 0.563% "

Xylcncs (total) 58.3 1.00 NO 60.0 96.4% (60-144) 0.684% "

Surrogatets): 4-BFB (PID) Recovery: 95.4% Limits: 70-130% 08127/0419:04

North Creek Analytical - Portland

Philip Nerenberg For HowardHolmes, Project Manager

me results in this report apply to the samplesanalyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 19 of33
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Botheli, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Nontqomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 940S SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-r, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

Total Metals per EPA 600017000 Series Methods - Laboratorv Oualitv Control Results

North Creek Analytical- Portland

QC Batch: 4081204 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source Spike ~C (Limits) Rt:n (Limits) Analyzed Notes
Result Amt

Blank (4081204-BLK1) Extracted: 08127104 17:32

Arsenic EPA 6020 ND 0.00100 mg/I Ix 08/31104 20:10

Chromium ND 0.00100

Copper ND 0.00200

Lead ND 0.00100

Nickel ND 0.00200

Zinc ND 0.00500

LCS (4081204-BS1) Extracted: 08127/0417:32

Arsenic EPA 6020 0.0984 0.00100 mgJI Ix 0.100 98.4% (80-120) 08131104 20: 16

Chromium 0.0942 0.00100 94.2%

Copper 0.0948 0.00200 94.8%

Lead 0.101 0.00100 101%

Nickel 0.0954 0.00200 95.4%

Zinc 0.0910 0.00500 91.0%

LCSDup (4081204-BS01) Extracted: 0812710417:32

Arsenic EPA 6020 0.0956 0.00100 mg/I Ix 0.100 95.6% (80-120) 2.89% (20) 08/31104 20:23

Chromium 0.0914 0.00100 91.4% 3.02%

Copper 0.0925 0.00200 92.5% 2.46% ..

Lead 0.0994 0.00100 99.4% 1.60% ..

Nickel 0.0939 0.00200 93.9% 1.58%

Zinc 0.0876 0.00500 87.6% 3.81% ..

Duplicate (4081204-DUP1) QCSource: P4H0982-01 Extracted: 08127/04 17:32

Arsenic EPA 6020 0.00610 0.00100 mgJI Ix 0.00620 1.63% (20) 08131104 21:26

Chromium 0.00119 0.00100 0.00123 3.31% ..
Copper ND 0.00200 ND NR

Lead ND 0.00100 ND NR

Nickel 0.00285 0.00200 0.00307 7.43% ..
Zinc ND 0.00500 NO NR

Matrix Spike (4081204-MS1) QC Source: P4H0982-01 Extracted: 08127104 17:32

Arsenic EPA 6020 0.105 0.00100 mg/I Ix 0.00620 0.100 98.8% (75-125) 08/3110421:39

Chromium 0.0945 0.00100 0.00123 93.3%

Copper 0.0930 0.00200 ND 93.0%

Lead 0.101 0.00100 ND 101%

Nickel 0.0963 0.00200 0.00307 93.2%

Zinc 0.0903 0.00500 ND 90.3%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 20 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, SuIte 6, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ayeo, Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Total Metals per EPA 600017000 Series Methods - Laboratorv Oualitv Control Results

NnrthCreekAnalytical - Portland

QC Batch: 4081204 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) % (Limits) Analyzed Notes
Result Amt REC RPD

Matrix Spike (4081204-MS2) QCSource: P4H0982-02 Extracted: 08127/0417:32

Arsenic EPA 6020 0.112 0.00100 mgJI Ix 0.0114 0.100 101% (75-125) 08/31104 22:20

Chromium 0.0940 0.00100 ND 94.0%

Copper 0.0925 0.00200 ND 91.3%

Lead 0.0998 0.00100 ND 99.8%

Nickel 0.0948 0.00200 0.00279 92.0%

Zinc 0.0881 0.00500 NO 86.3%

North Creek Analytical - Portland

Philip Nerenberg For HowardHolmes, Project Manager

'1Je results in this report apply /0 the samplesanalyzed in accordance with the chain
ofcustodydocument. Thisanalytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 21 of 33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, 5pokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, 5ulte F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, SuIte A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081207 Water Preparation Method: EPA 5030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~o (Limits) Analyzed Notes
Result Amt REC R D

Blank (4081207-BLK1)

Acetone

Benzene

Bromobenzenc

Bromochloromcthanc

Bromodichloromethanc

Bromoform

Bromomcthane

2-Butanonc

n-Butylbenzene

sec-Butylbenzene

tcrt-Butylbenzene
Carbon disulfide

Carbon tetrachloride

Chlorobenzene
Chlorocthane

Chloroform
Chloromethane

2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane
l.I-Dichloroethane

1,2-Dichloroethane

I,I-Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

l,l-Dichloropropene

cis-I,3-Dichloropropene

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

EPA 8260B ND

ND

ND

ND

ND

ND

ND

ND

NO
ND

ND

ND

ND

ND

ND

NO
NO
NO
NO
NO
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0 ugll Ix

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

10.0

Extracted: 08128/0409:41

08128/04 12:48

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W [nternatlonal Airport Road, Suite A-lO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

Volatile Organic Compounds per EPA Method 82608 - Laboratory Quality Control Results

North Creek Analytical - Portland

QC Batch: 4081207 Water Preparation Method: EPAS030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

Blank (4081207-BLK1) Extracted: 08128/04 09:41

Isopropylbenzene EPA 8260B NO 2.00 ug/l lx 08128104 12:48

p-Isopropyltoluene NO 2.00

4-Methyl-2-pentanone NO 5.00

Methyl tert-butyl ether NO 1.00

Methylene chloride NO 5.00

Naphthalene NO 2.00

n-Propylbenzene NO 1.00

Styrene NO 1.00

I, I, I ,2-Tetrachloroethane NO 1.00

I, I ,2,2-Tetrachloroethane NO 1.00

Tetraehloroethene NO 1.00

Toluene NO 1.00

1,2,3-Trichlorobenzene NO 1.00

1,2,4-Triehlorobenzene NO 1.00

I, 1,1-Trichloroethane NO 1.00

I, I ,2-Trichloroethane NO 1.00

Trichloroethene NO 1.00

Trichlorofluoromethane NO 1.00

1,2,3-Trichloropropane NO 1.00

1,2,4-Trimethylbenzene NO 1.00

1,3,5-Trimethylbenzene NO 1.00

Vinyl chloride NO 1.00

a-Xylene NO 1.00

m,p-Xylene NO 2.00

Surrogote(s): 4-BFB Recovery: 92.0% Limits: 75-120"/0 08/28/0412:48

1,2-DCA-d4 100% 77-129%

Dibromofluoromethane 99.0"/0 80-121%

To/uene-d8 97.5% 80-120%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument.Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 23 of33
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, suite B, Spokane, WA 99206-4776
phone: (S09) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number; 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081207 Water Preparation Method: EPA S030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) % (Limits) Analyzed Notes
Result Amt REC RPD

LCS (4081207-BS1) Extracted: 08/28/0409:41

Benzene EPA8260B 20.4 1.00 ugll Ix 20.0 102% (80-120) 08128104 10:56

Chlorobenzene 20.0 1.00 100% (80-124)

1,I-Dich1oroethene 17.3 1.00 86.5% (78-120)

Toluene 20.4 1.00 102% (80-124)

Trichloroethene 19.5 1.00 97.5% (80-132)

Surrogateis): 4-BFB Recovery: 100"/0 Limits: 75-J20% 08128104 10:56

J,2-DCA-d4 96.5% 77-129%

Dibromofluoromethane 99.0% 80-121%

Toluene-d8 98.5% 80-120%

Matrix Spike (4081207-MS1) QC Source: P4H0929-01 Extracted: 08128/0409:41

Benzene EPA8260B 20.0 1.00 ugil Ix NO 20.0 100% (80-124) 08/28/0411:25

Chlorobenzene 19.2 1.00 NO 96.0% (72.9-134)

I,l-Dichloroethene 17.6 1.00 NO 88.0% (79.3-127)

Toluene 15.4 1.00 NO 77.0%(79.7-131) Q-OI

Trichloroethene 18.8 1.00 NO 94.0%(68.4-130)

Surrogatets): 4-BFB Recovery: 96.5% Limits: 75-J20% 0812810411:25

1,2-DCA-d4 100% 77-129%
Dibromofluoromethane JOO% 80-12J%

Toluene-db 86.0% 80-120%

Matrix Spike Dup (4081207-MSD1) QC Source: P4H0929-01 Extracted: 08128/0409:41

Benzene EPA8260B 20.6 1.00 ug/l Ix NO 20.0 103% (80-124) 2.96% (25) 08/28/04 11:53

Chlorobenzene 20.2 1.00 NO 101% (72.9-134) 5.08%

l,l-Dichloroethene 18.5 1.00 NO 92.5%(79.3-127) 4.99%

Toluene 15.6 1.00 NO 78.0%(79.7-131) 129% • Q-OI

Trichloroethene 19.1 1.00 NO 95.5%(68.4-130) 1.58%

Surrogatets): 4-BFB Recovery: 94.0% Limits: 75-J20"/o 0812810411:53

1,2-DCA-d4 98.0% 77-129%

Dibromofluoromethane 100% 80-J21%

To/uene-d8 85.0% 80-120%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samplesanalyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results
d

':" ,North Creek Analytical- Portland
q'

':

QC Batch: 4081244 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits)~ (Limits) Analyzed Notes
Result Amt REC D

Blank (4081244-BLK1)

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform
Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chlorocthane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

l,4-Dichlorobenzene

Dichlorodifluoromethane

1,I-Dichloroethane

1,2-Dichloroethane

I,l-Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Diehloroethene

1,2-Diehloropropane

1,3-Diehloropropane

2,2-Dichloropropane

Ll-Dicbloropropene

cis-l,3-Dichloropropene

trans-I,3-DicWoropropene

Ethylbenzene

Hcxachlorobutadiene

2-Hexanone

EPA 82608 ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0 ugll lx

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

10.0

Extracted: 08/30/0409:26

08/30/04 11:18

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

"he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Nontqornerv, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Nwnber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081244 Water Preparation Method: EPA 5030B

Analyte Method Result MDL* MRL Units Dil Source Spike Ri"C (Limits) ~D (Limits) Analyzed Notes
Result Amt

Blank (4081244-BLK1) Extracted: 08130/04 09:26

Isopropylbenzene EPA 8260B ND 2.00 ugll lx 08/30/04 11:18

p-Isopropyltoluene ND 2.00

4-Methyl-2-pentanone ND 5.00

Methyl tert-butyl etber ND 1.00

Methylene chloride ND 5.00

Naphthalene ND 2.00

n-Propylbenzene ND 1.00

Styrene ND 1.00

1,1,1,2-Tetrachloroethane ND 1.00

1,1,2,2-Tetrachloroethane ND 1.00

Tetrachloroethene ND 1.00

Toluene ND 1.00

1,2,3-Trichlorobenzene ND 1.00

1,2,4-Trichlorobenzene ND 1.00

1,1,1-Trichloroethane ND 1.00

1,1,2-Trichloroethane ND 1.00

Trichloroethene ND 1.00

Trichlorofluoromethane ND 1.00

1,2,3-Trichloropropane ND 1.00

1,2,4-Trimethylbenzene ND 1.00

1,3,5-Trimethylbenzene ND 1.00

Vinyl chloride ND 1.00

o-Xylene ND 1.00

m,p-Xylene ND 2.00

Surrogate(s): 4-BFB Recovery: 96.5% Limits: 75-120% 08130104JJ:18

1,2-DCA-d4 106% 77-129%

Dibromofluoromethane 106% 80-121%

Toluene-db 103% 80-120%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

"he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 26 0133
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0412:27

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081244 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Source ~~~e R~C (Limits) Ri:D (Limits) Analyzed Notes
Result

LCS (4081244-BS1) Extracted: 08/30/04 09:26

Benzene EPA 8260B 20.7 1.00 ugll Ix 20.0 104% (80-120) 08/30/04 09:27

Chlorobenzene 20.6 1.00 103% (80-124)

I,I-Dichloroethenc 17.0 1.00 85.0% (78-120)

Toluene 20.8 1.00 104% (80-124)

Trichlorocthcne 20.1 1.00 100% (80-132)

Surrogatets): 4-BFB Recovery: 100% Limits: 75-120% 0813010409:27

1,2-DCA-d4 96.0% 77-129%

Dibromofluoromethane 99.0% 80-121%

Toluene-db 96.0% 80-120%

Matrix Spike (4081244-MS1) QC Source: P4H0856-01 Extracted: 08/30/04 09:26

Benzene EPA 8260B 20.3 1.00 ugll Ix NO 20.0 102% (80-124) 08130/0409:55

Chlorobenzene 20.1 1.00 NO 100% (72.9-134)

I,I-Dichloroethene 21.3 1.00 NO 104% (79.3-127)

Toluene 20.4 1.00 NO 102% (79.7-131)

Trichloroethene 31.3 1.00 11.7 98.0% (68.4-130)

Surrogatets): 4-BFB Recovery: 96.5% Limits: 75-120% 0813010409:55
1,2-DCA-d4 97.5% 77-129%

Dibromofluoromethane 1O(f'/o 80-121%

Toluene-db 97.1.1% 80-120%

Matrix Spike Dup (4081244-MSDl) QC Source: P4H0856-01 Extracted: 08/30/0409:26

Benzene EPA 8260B 20.6 1.00 ugil Ix NO 20.0 103% (80-124) 1.47% (25) 08/30/04 10:23

Chlorobenzene 19.9 1.00 ND 99.5% (72.9-134) 1.00% "

I,I-Dichloroethene 21.2 1.00 ND 104% (79.3-127) 0.471% "

Toluene 20.3 1.00 NO 102% (79.7-131) 0.491% "

Trichloroethene 31.1 1.00 11.7 97.0"10 (68.4-130) 0.641% "

Surrogateis): 4-BFB Recovery: 93.5% Limits: 75-12(f'/O 0813010410:23
1,2-DCA-d4 93.5% 77-129%

Dibromofluoromethane 96.0% 80-121%
Toluene-db 94.0% 80-120%

North Creek Analytical - Portland

PhilipNerenberg For Howard Holmes, Project Manager

:heresults in this reportapply to the samplesanalyzed in accordancewith the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011~8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206~4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-r. Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081273 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

Blank (4081273-BLK1) Extracted: 08131104 08:22

Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate

Di-n-cetyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3' -Dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthalate

2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

EPA8270C ND

ND

ND

ND

ND

NO
ND

NO
NO
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5.00 ug/l lx

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

50.0

10.0

5.00

5.00

5.00

20.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

10.0

5.00

10.0

25.0

5.00

5.00

10.0

5.00

5.00

09/03/04 15:41

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he resultsin this reportapply to the samplesanalyzedin accordancewith thechain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW NImbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W Intematlonal Airport Road, Suite A-l0, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 12:27

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results

NorthCJ~~k~Analytical-Portland
~' ;'; , ' ,

QC Batch: 4081273 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units nil Source Spike R~C (Limits) Rii'n (Limits) Analyzed Notes
Resnlt Amt

EPA 8270C

Blank (4081273-BLK1)

Hexachlorobenzene

Hexachlorobutadiene
Hexachlorocyclopentadiene

Hexachloroethane
Indeno (I ,2,3-cd) pyrene
Isophorone

2-Methylnaphthalene
2-Methylphenol
3-,4-Methylphenol

Naphthalene

2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Nitrobenzene
2-Nitrophenol

4-Nitrophenol
N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Surrogate(s): 2-FJuorobiphenyJ
2-FJuorophenol

Nitrobenzene-di

Phenol-d6
p-Terphenyl-d14

2,4,6-Tribromophenol

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
NO

NO

NO

NO

NO

NO

NO

NO

Recovery: 70.0%

71.3%
85.5%

75.3%
86.3%
99.3%

5.00 ugll

10.0

10.0

10.0

5.00

5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

5.00

5.00

25.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

Limits: 26-135%

6-124%
23-147%
11-130%

38-149%
19-126%

Ix

Extracted: 08/3110408:22

09/03/04 15:41

0910310415:41

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'"he resultsin thisreportapplyto thesamplesanalyzedin accordance withthe chain
ofcustody document. This analytical report must he reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results

~or:th Creek Analytical- Portland
."

QC Batch: 4081273 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) RO~oD (LImits) Analyzed Notes
Result Amt

LC8 (4081273-BS1) Extracted: 08131/0408:22

Acenaphthcne EPA 8270C 58.5 5.00 ugll Ix 75.0 78.0% (40-110) 09/0210422:23

4-Chloro-3-mcthylphcnol 117 5.00 150 78.0%

2-Chlorophenol 109 5.00 72.7%

1,4-Dichlorobenzene 42.3 5.00 75.0 56.4% (20-90)

2,4-Dinitrotoluene 60.1 5.00 80.1% (50-110)

4-Nitrophenol 121 25.0 150 80.7% (15-100)

N-Nitrosodi-n-propylarnine 57.9 10.0 75.0 77.2% (40-110)

Pentachlorophenol 117 10.0 150 78.0% (30-120)

Phenol 103 5.00 68.7% (15-110)

Pyrene 59.2 5.00 75.0 78.9% (40-110)

1,2,4-Trichlorobenzene 47.5 5.00 63.3% (25-100)

Surrogale(s): 2-Fluorobiphenyl Recovery: 70.0% Limits: 26-135% 0910210422:23
2-Fluorophenol 70.0% 6-124%

Nitrobenzene-di 84.3% 23-147%

Phenol-d6 72.0% lJ-130%

p-Terphenyl-dl-t 83.7% 38-149%

2,4,6-Tribromophenol 90.7% 19-126%

LCSDup (4081273-B8Dl) Extracted: 0813110408:22

Acenaphthene EPA 8270C 60.6 5.00 ugll Ix 75.0 80.8% (40-110) 3.53% (36) 09/02104 23:05

4-Chloro-3-methylphenol 122 5.00 150 81.3% 4.18% (43)

2-Chlorophenol 112 5.00 74.7% 2.71% (38)

1,4-Dichlorobenzene 44.6 5.00 75.0 59.5% (20-90) 5.29% (43)

2,4-Dinitrotoluene 62.8 5.00 83.7% (50-110) 4.39% (31)

4-Nitrophenol 128 25.0 150 85.3% (15-100) 5.62% (36)

N-Nitrosodi-n-propylamine 59.9 10.0 75.0 79.9% (40-110) 3.40% (37)

Pentachlorophenol 119 10.0 150 79.3% (30-120) 1.69% (40)

Phenol 108 5.00 72.0% (15-ll0) 4.74% (36)

Pyrene 61.9 5.00 75.0 82.5% (40-ll0) 4.46% (31)

1,2,4-Trichlorobenzene 49.5 5.00 66.0% (25-100) 4.12% (42)

Surrogale(s): 2-Fluorobiphenyl Recovery: 71.2% Limits: 26-135% 0910210423:05

2-Fluorophenol 72.0% 6-124%

Nitrobenzene-di 86.7% 23-147%

Phenol-d6 74.7% lJ-130%

p-Terpherryl-d/4 86.5% 38-149%

2,4,6-Tribromophenol 92.0% /9-126%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

"he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W tnternatronat Airport Road, Suite A·I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 12:27

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081163 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) ;~D (Limits) Analyzed Notes
Result Amt

Blank (4081163-BLKl) Extracted: 0812710408:06

Acenaphthene EPA 8270m NO 0.0500 0.100 ug/l Ix 09/07/04 17:36

Acenaphthylene NO 0.0500 0.100

Anthracene ND 0.0500 0.100

BeD20 (a) anthracene NO 0.0500 0.100

BCD20 (a) pyrcne NO 0.0500 0.100

BeD20 (b) fluoranthene ND 0.0500 0.100

BeD20 (ghi) perylene ND 0.0500 0.100

BeD20 (k) fluoranthene NO 0.0500 0.100

Chrysene NO 0.0500 0.100

DibeD20 (a.h) anthracene NO 0.100 0.200

Fluoranthene ND 0.0500 0.100

Fluorene NO 0.0500 0.100

Indeno (I ,2,3-cd) pyrene NO 0.0500 0.100

Naphthalene NO 0.0500 0.100

Phenanthrene NO 0.0500 0.100

Pyrene NO 0.0500 0.100

Surrogote(s): Fluorene-dlO Recovery: 71.6% Limits: 25-125% 0910710417:36

Pyrene-dlll 93.2% 23-150%

Benzo (a) pyrene-dll 71.6% 10-125%

LCS (4081163-BSl) Extracted: 08127/04 08:06

Acenaphthene EPA 8270m 1.97 0.0500 0.100 ugll Ix 2.50 78.8% (26-135) 09/03/0414:35

BeD20 (a) pyrene 2.16 0.0500 0.100 86.4% (38-137)

Pyrene 2.47 0.0500 0.100 98.8% (33-133)

Surrogate(s): Fluorene-dJO Recovery: 85.6% Limits: 25-125% 0910310414:35

Pyrene-dJO 104% 23-150%

Benzo (a) pyrene-dl2 95.2% 10-125%

LCSDup (4081163-BSDl) Extracted: 08/27/0408:06

Acenaphthene EPA 8270m 2.17 0.0500 0.100 ug/l Ix 2.50 86.8% (26-135) 9.66% (60) 09/03/0415:01

BeD20 (a) pyrene 2.22 0.0500 0.100 88.8% (38-137) 2.74% "

Pyrene 2.59 0.0500 0.100 104% (33-133) 4.74%

Surrogate(s): Fluorene-dJO Recovery: 89.6% Limits: 25-125% 0910310415:01

Pyrene-dlO 105% 23-150%

Benzo (a) pyrene-d12 92.4% 10-125%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 940S SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-r, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International AIrport Road, Suite A-lO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10122/04 12:27

Conventional Chemistry Parameters per APHAIEPA Methods - Laboratory Quality Control Results

North Creek Analytical - Portland

QCBatch: 4081272 Water Preparation Method: General Preparation

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Blank (4081272-BLK1) Extracted: 08/31/04 08:20

Cyanide (total) EPA9012A ND 0.00500 rogll Ix 09/03/04 12:53

LCS (4081272-BS1) Extracted: 0813110408;20

Cyanide (total) EPA9012A 0.190 0.00500 mg/l Ix 0.200 95.0% (75-125) 09/03/04 12:53

Matrix Spike (4081272-MS1) QC Source: P4HI069-03 Extracted: 0813110408:20

Cyanide (total) EPA9012A 0.281 0.00500 mg/l Ix 0.0943 0.200 93.3% (75-125) 09/03/04 12:53

Matrix Spike Dup (4081272-MSDl) QC Source: P4HI069-03 Extracted: 08/3110408:20

Cyanide (total) EPA9012A 0.280 0.00500 rog/l Ix 0.0943 0.200 92.8% (75-125) 0.357%(20) 09/03/04 12:53

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

:he resultsin this reportapply 10 the samplesanalyzedin accordancewith the chain
ofcustody document. This analytical report must be reproduced in its entirely.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 32 of33

SCOEPA00013968



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, SulteA-IO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

ProjectName:

ProjectNumber:

Project Manager:

Northwest Natural

2708-30

Rob Ede

Report Created:

10/22/04 12:27

Report Specific Notes:

J Estimated value.

Notes and Definitions

0-04 This sample was analyzed outside the EPA recommended holding time.

Q-Ol The matrix spike recovery, and/or RPD, for this QC sample is outside of established control limits. Failure ofa matrix spike QC sample
does not represent an out-of-control condition for the batch.

R-05 Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte,
and/or matrix interference.

S-OI The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or matrix
interferences.

Laboratory Reporting Conventions:

Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.

- Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).

NR / NA - Not Reported / Not Available

- Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.

- Sample results and reporting limits reported on a wet weight basis (as received).

- Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

Reporting
limits

- METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.
*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

- Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
percent solids, where applicable.

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me resultsinthis reportapply 10 the samplesanalyzedin accordance withthechain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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~nca
11720 North Creek Pkwy N Suite 400, Bothell, WA 98011·9508

11115 E Montgomery Suite B, Spokane. WA 99206-4776
9405 SW Nimbus Ave, Beaverton, OR 97008-7132

20332 Empire Ave Suite F.t, Bend, OR 99701·5711
3209 Denali St, Anchorage. AK 99503·4030

425-420-9200 FAX 420-921 0 ~
509-924-9200 FAX 924-9290
503-906-9200 FAX 906-9210
541-383-9310 FAX 382-7588
907-334-9200 FAX 334-9210

CHAIN OF CUSTODY REPORT
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cREQUESTED ANALYSES
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MATRIX #OF I LOCATION / INCA
(W,S.O) CONT. COMMENTS WOlD
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TURNAROUND REQUEST

I OTHER I..=S.r..:pec:.=:i"",fy.:...: _

• Turnaround R~qucsb lUI tbon standard may incur Rush Charges.

in Business Days *

Organic & Inorganic Analyses

[g)[2]00000@]
STD, Petroleum Hydrocarbon Analyses

~000[QB
STD.

Work Order #: ?4H(ClC\
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""~""PROJECT NUMBER: 1-., o ~ - "3 ('\

CLIENT SAMPLE I SAMPLING
IDENTIFICATION DATEmME

PROJECT NAME:JoJW ~A.\l.l~~L

SAMPLED BY: JJ\ \)oJ Cr / MR.

CLIENT: UA I
REPORT TO: f?tb EJr<:.((J/\/
ADDRESS:

S~1-)q'.-~7'7
PHONE: FAX:

COCREVIID1

10

ADDITIONALREMARKS:

9

/
DATE~<g7;;2"/q f
TIME: I.c:rOC:;

I

AY

ITEMP: I
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DATE:~-2~'Q'-f IRECEIVEDBY:~~~- AI
TIME: / PRINTNAME: ~ h K:- ~RM: ca.
DATE: 8(';2<GAif. IRECElVEDBY: ·1.:jA;CA~dl<jU;I./1-" DATE: Sl~--U741
TIME: lip I~ PRINTNAME: Carr, (/ "r,lfc.J1fj(~\[(A TIME: I" ri

FIRM: J.IAI'
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PRINTNAME: . ;;;httr'~C-- /

RELEASEDBy:n~ .d--o
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__Ves~No

YVes No

~Yes__No

Yes Y No

-.::&Yes __ No

LveS__No

~Ves__No

NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
(ArmyCorp. compliant)

Client: &,[.1< C'\..L
1. Please sign for receipt and opening of --:P-- cooler or other _

By (print) Ctd ((c f1Z<01Skv1L?Jsign) CUAA<()"{J...Rl/)
2. Date samples received -K/d1l.Lf2£1 Date opened: Same X or ~/__/__

3. Delivered by:~CA courier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable (Put copy of shipping papers in file)

4. There were.-L- custody seals present, signed by & f2 date --.2Je?:£f./f!./-.
5. Were the custody seals unbroken and intact at the date and time of arrival? -.l:Yes __No

6. Was ice used? -f!es __no Type of ice: __ blue ice --¥-gel ice __real ice

Temperature (degrees C) U(:7 Raytek thermometer Digi-Thehn (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid?

8. Were custody papers filled out properly (ink, signed, etc.)?

If "no" please specify:----------------
9. Was project identifiable from custody papers? '>C.' Yes No

Name of project N <rtttl\..vJ.{S+ ,"-\~licable) -- --,

10. Initial and date for unpacking:~ (initials) date -.Z..-./~/..D.f/=-

11. Packing material: t"'vk'bubble wrap/bag __styrofoam __cardboard other

12. Were samples in bags?

13. Did all containers indicated on the COC arrive?
If "no" please indicate which containers were absent _

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers _

15. Were all bottle labels complete (ID, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?

If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis? .y..Yes __ No

17. Is there adequate volume for the test(s) requested? .E.Yes__ No

18. If voa vials were submitted, are they free of bubbles? N/A '<' Yes No

19. Log-in phase: Date samples were logged in: _..:LI..d:'::J./..12.::t- Elm Project #P~ 10 lC}

20. Logged in by (print) (4 ( l {{ f1J1 SCW12 . (sign) CCL tAA..-C:VAA g LA
. ~ j

21. Was the project manager notified of status? (Use backof form as a record) __Yes ---.:=. No

SCOEPA00013971



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-B244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
907.563.9200 fax 907.563.9210

October 22, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Northwest Natural

Enclosed are the results of analyses for samples received by the laboratory on 08/26/04 16:17.
The following list is a summary of the NCA Work Orders contained in this report.
Ifyou have any questions concerning this report, please feel free to contact me.

Work

P4HIOI9

Thank You,

Project

~orthvvest~atural

Project~umber

2708-30

Philip Nerenberg For HovvardHolmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 9B011~8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East UU5 Montgomery, Suite B, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-57U

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A~10, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Northwest Natural

2708-30

Rob Ede

Report Created:

10/22/04 17:18

ANALYTJ;CAL REPORT FOR SAMPLES;:'

Sample ID Laboratory ID Matrix Date Sampled Date Received

2708-040825-MWI2-36-017 P4H1019-01 Water 08/25/0409:10 08/26/04 16:17
2708-040825- MW 13-30-018 P4H1019-02 Water 08/25/04 10:30 08/26/04 16:17
2708-040825-MWI-22-019 P4HI019-03 Water 08/25/04 11:45 08/26/04 16:17
2708-040825-MW15-50-020 P4HI019-04 Water 08/25/04 13:40 08/26/04 16:17
2708-040825-MW8-56-021 P4HlO19-05 Water 08/25/04 14:45 08/26/04 16:17
2708-040825-MW8-29-022 P4HlO19-06 Water 08/25/04 12:00 08/26/04 16:17

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply /0 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page I of2I
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite S, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 17:18

BTEX per EPA Method 8021B
North Creek Analytical - Portland

Analyte Method Result MDL" MRL Units Dil Batch Prepared Analyzed Notes

P4HIOI9-0IREI Water 2708-040825-MWI2-36-017 Sampled: 08/25/0409:10

Benzene EPA 8021B 235 25.0 ugll 50x 4081213 08/28/04 08/28/04 18:34

Toluene 584 25.0

Ethylbenzene 488 25.0

Xylenes (total) 991 50.0

Surrogate(s) : 4-BFB (PID) Recovery: 94.8% Limits: 70-130% IX

P4HIOI9-02REI Water 2708-040825-MWI3-30-018 Sampled: 08/25/04 10:30

Benzene EPA 8021B 1150 5.00 ugll lOx 4081213 08/28/04 08/28/0421:13

Toluene 8.25 5.00

Ethylbenzene 120 5.00

Xylenes (total) 75.6 10.0

Surrogate(s) : 4-BFB (PlD) Recovery: 89.4% Limits: 70-130 % IX

P4HI019-03 Water 2708-040825-MWI-22-019 Sampled: 08/25/04 11:45

Benzene EPA 8021B 4.66 0.500 ug/I Ix 4081203 08/27/04 08/28/0403:05

Toluene 5.87 0.500

Ethylbenzene 6.59 0.500

Xylenes (total) 46.3 1.00

Surrogate(s): 4-BFB(PlD) Recovery: 107% Limits: 70-130 %

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of21
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seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite AalO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0417:18

BTEX per EPA Method 8021B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI019-04RE3 Water 2708-040825-~WI5-50-020 Sampled: 08/25/04 13:40

Benzene EPA 8021B 40500 250 ug/l 500x 4081314 08/31104 09/01104 00:47

Toluene ND 250

Ethylbenzene 288 250

Xylenes (total) 764 500

Surrogate(s): 4-BFB (PID) Recovery: 113% Limits: 70-130% IX

P4H1019-05RE2 Water 2708-040825-~W8-56-021 Sampled: 08/25/04 14:45

Benzene EPA8021B 20300 100 ug/l 200x 4081258 08/30/04 08/31/04 00:30

Toluene 248 100

Ethylbenzene 795 100

Xylenes (total) 831 200

Surrogate(s): 4-BFB(PID) Recovery: 94.2% Limits: 70-130% IX

P4HI019-06 Water 2708-040825-~W8-29-022 Sampled: 08/25/04 12:00

Benzene EPA 8021B 85.9 0.500 ug/l Ix 4081203 08/27/04 08/28/0404:42

Toluene 13.4 0.500

Ethylbenzene 14.3 0.500

Xylenes (total) 29.1 1.00

Surrogate(s): 4-BFB (PID) Recovery: 110% Limits: 70-130 %

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page30f21

SCOEPA00013975
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seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (S03) 906.9210

Bend 20332 Empire Avenue, Suite P-L, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 10/22/04 17:18

Total Metals per EPA 6000/7000 Series Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Uuits Dil Batch Prepared Analyzed Notes

P4HI019-01 Water 270S-040S25-~WI2-36-017 Sampled: OS/25/04 09:10

Arsenic EPA6020 0.00297 0.00100 mg/l Ix 4081235 08/30/04 09/09/04 21:48

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel ND 0.00200

Zinc NO 0.00500

P4HI019-02 Water 270S-040S25-~WI3-30-018 Sampled: OS/25/04 10:30

Arsenic EPA6020 0.0144 0.00100 mg/l Ix 4081235 08/30/04 09/09/04 22:39

Chromium ND 0.00100

Copper ND 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc ND 0.00500

P4HI019-03 Water 270S-040S25-~WI-22-019 Sampled: OS/25/04 11:45

Arsenic EPA 6020 0.00302 0.00100 mgll Ix 4081235 08/30/04 09/09/04 22:52

Chromium 0.0315 0.00100

Copper ND 0.00200

Lead 0.0182 0.00100

Nickel 0.168 0.00200

Zinc 0.230 0.00500

North CreekAnalytical - Portland

PhilipNerenberg For HowardHolmes, ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of21

SCOEPA00013976



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCrea1ed:

Portland, OR 97209 ProjectManager: Rob Ede 10/22/0417:18

Total Metals per EPA 600017000 Series Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI019-04 Water 2708-040825-MWI5-50-020 Sampled: 08/25/04 13:40

Arsenic EPA 6020 0.0172 0.00100 mg/l Ix 4081235 08/30/04 09/09/04 23 :05

Chromium 0.00141 0.00100

Copper 0.00265 0.00200

Lead NO 0.00100

Nickel 0.00529 0.00200

Zinc NO 0.00500

P4HI019-05 Water 2708-040825-MW8-56-021 Sampled: 08/25/04 14:45

Arsenic EPA 6020 0.00766 0.00100 mg/l Ix 4081235 08130/04 09/09/0423:18

Chromium 0.00720 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel 0.00760 0.00200

Zinc 0.00535 0.00500

P4HI019-06 Water 2708-040825-MW8-29-022 Sampled: 08/25/04 12:00

Arsenic EPA 6020 0.00243 0.00100 mg/l Ix 4081235 08/30/04 09/09/04 23:43

Chromium 0.00660 0.00100

Copper ND 0.00200

Lead ND 0.00100

Nickel 0.0113 0.00200

Zinc NO 0.00500

NorthCreekAnalytical- Portland

PhilipNerenberg ForHoward Holmes, ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbereproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 50f21

SCOEPA00013977



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 9B0l1-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11U5 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701·5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International AIrport Road, Suite A-lO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 ProjectManager: RobEde 10/22/04 17: 18

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI019-01 Water 2708-040825-MWI2-36-017 Sampled: 08/25/04 09:10 R-05

Acenaphthene EPA 8270m 62.0 0.500 1.00 ug/l lOx 4081231 08130/04 09/03/0420:18

Acenaphthylene NO 1.00 1.00

Anthracene 2.66 0.500 1.00

Benzo (a) anthracene NO 0.500 1.00

Benzo (a) pyrene NO 0.500 1.00

Benzo (b) fluoranthene NO 0.500 1.00

Benzo (ghi) perylene NO 0.500 1.00

Benzo (k) fluoranthene ND 0.500 1.00

Chrysene ND 0.500 1.00

Dibenzo (a.h) anthracene ND 1.00 2.00

Fluoranthene 6.34 0.500 1.00

Fluorene 29.6 0.500 1.00

Indeno (l,2,3-cd) pyrene ND 0.500 1.00

Naphthalene 554 5.00 10.0 100x 09/07/04 16:31

Phenanthrene 36.2 0.500 1.00 lOx 09/03/04 20:18

Pyrene 5.51 0.500 1.00

Surrogate(s): Fluorene-dl O Recovery: 97.9% Limits: 25 - 125 %
Pyrene-dlO 126% 23-150%
Benzo (a) pyrene-dlZ 103% 10-125%

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samplesanalyzed in accordance with the chain
ofcustodydocument. TMsanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of21

SCOEPA00013978



~..........I.b.....,

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Nontqornerv, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-la, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ayeo,Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0417:18

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI019-02 Water 2708-040825-MW13-30-018 Sampled: 08/25/04 10:30 R-05

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene

Chrysene
Dibenzo (a,h) anthracene

Fluoranthene

Fluorene

Indeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene

Pyrene

Surrogate(s): Fluorene-dl O
Pyrene-dlO

Benzo (a}pyrene-dlZ

EPA 8270m 171
NO
6046

NO
NO
NO

NO

NO

NO

NO

2.94

3509

NO

78.6

57.1

2.41

Recovery: 89.8%
120%

93.1%

5.00

1.50

0.500

0.500

0.500

0.500

0.500

0.500

0.500

1.00

0.500

0.500

0.500

0.500

0.500

0.500

10.0 ug/l 100x 4081231 08/30/04

1.50 lOx

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

Limits: 25 - 125 %
23-150%
10-125%

09/10/04 06:12

09/03/04 20:51 R-03

North Creek Analytical - Portland

Philip NerenbergFor HowardHolmes, ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Anatytical, Inc.
Environmental Laboratory Network

Page 7 of21

SCOEPA00013979



seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-I, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0417:18

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI019-03 Water 2708-040825-MWl-22-019 Sampled: 08/25/04 11:45 R-05

Acenaphthene EPA 8270m 50.0 0.500 1.00 ug/l lOx 4081231 08/30/04 09/03/04 21:23

Acenaphthylene NO 0.500 1.00

Anthracene 7.00 0.500 1.00

Benzo (a) anthracene ND 0.500 1.00

Benzo (a) pyrene ND 0.500 1.00

Benzo (b) fluoranthene ND 0.500 1.00

Benzo (ghi) perylene ND 0.500 1.00

Benzo (k) fluoranthene ND 0.500 1.00

Chrysene ND 0.500 1.00

Dibenzo (a,h) anthracene NO 1.00 2.00

Fluoranthene 2.61 0.500 1.00

Fluorene 46.9 0.500 1.00

Indeno (1,2,3-cd) pyrene NO 0.500 1.00

Naphthalene 403 5.00 10.0 100x 09/07/04 17:05

Phenanthrene 77.4 0.500 1.00 lOx 09/03/04 21:23

Pyrene 2.34 0.500 1.00

Surrogate(s): Fluorene-dlO Recovery: 90.3% Limits: 25 -125 %
Pyrene-dlll 124% 23 -150 %
Benzo (a) pyrene-dlZ 103% 10-125 %

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 or2l
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seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W [nternatlonal Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 I 7:18

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units DII Batch Prepared Analyzed Notes

P4H1019-03REI Water 2708-040825-~WI-22-019 Sampled: 08/25/04 11:45 0-04, R-OS, X

Benzo (a) anthracene EPA 8270m 0.130 0.100 0.200 ug/l 2x 4081231 08/30/04 1011510411:31 J

Benzo (a) pyrene NO 0.100 0.200

Benzo (b) fluoranthene NO 0.100 0.200

Benzo (k) fluoranthene ND 0.100 0.200

Chrysene 0.131 0.100 0.200 J
Dibenzo (a,h) anthracene ND 0.200 0.400

Indeno (1,2,3-cd) pyrene NO 0.100 0.200

Surrogate(s): Pyrene-dl O Recovery: 98.3% Limits: 23 - 150 %
Benzo (a) pyrene-d12 85.2% 10-125%

P4HI019-04 Water 2708-040825-~WI5-50-020 Sampled: 08/25/04 13:40 R-05

Acenaphthene EPA 8270m 35.3 2.50 5.00 ug/l SOx 4081231 08/30/04 09/03/04 21:55

Acenaphthylene 50.9 2.50 5.00

Anthracene 4.23 2.50 5.00 J
Benzo (a) anthracene NO 2.50 5.00

Benzo (a) pyrene NO 2.50 5.00

Benzo (b) fluoranthene NO 2.50 5.00

Benzo (ghi) perylene NO 2.50 5.00

Benzo (k) fluoranthene NO 2.50 5.00

Chrysene NO 2.50 5.00

Dibenzo (a,h) anthracene NO 5.00 10.0

Fluoranthene 4.44 2.50 5.00 J
Fluorene 51.9 2.50 5.00

Indeno (1,2,3-cd) pyrene NO 2.50 5.00

Naphthalene 6130 50.0 100 1000x 09/07/04 17:39

Phenanthrene 78.8 2.50 5.00 SOx 09/03/04 21:55

Pyrene 3.93 2.50 5.00 J

Surrogate(s): Fluorene-dlO Recovery: 97.9% Limits: 25 - 125 % J
Pyrene-dl O 114% 23-150%
Benzo (a) pyrene-dlZ 83.2% 10-125% J

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreport must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of2l

SCOEPA00013981
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Nontqomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 10/22/0417:18

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI019-05 Water 2708-040825-MW8-56-o21 Sampled: 08/25/04 14:45 R-05

Acenaphthene EPA 8270m 165 2.50 5.00 ugll 50x 4081231 08/30/04 09/03/0422:28

Acenaphthylene 57.2 2.50 5.00

Anthracene 11.7 2.50 5.00

Benzo (a) anthracene ND 2.50 5.00

Benzo (a) pyrene ND 2.50 5.00

Benzo (b) fluoranthene ND 2.50 5.00

Benzo (ghi) perylene ND 2.50 5.00

Benzo (k) fluoranthene ND 2.50 5.00

Chrysene ND 2.50 5.00

Dibenzo (a,h) anthracene ND 5.00 10.0

Fluoranthene 14.7 2.50 5.00

Fluorene 59.8 2.50 5.00

Indeno (1,2,3-cd) pyrene ND 2.50 5.00

Naphthalene 10400 250 500 5000x 09/08/0417:14

Phenanthrene 108 2.50 5.00 50x 09/03/0422:28

Pyrene 16.3 2.50 5.00

Surrogate(s): Fluorene-dl O Recovery: 127% Limits: 25 -125 % S-09
Pyrene-dl O 114% 23 -150 %
Benzo (a) pyrene-dlZ 77.1% 10-125% J

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 21

SCOEPA00013982



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F'l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 17:18

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI019-06 Water 2708-040825-~W8-29-022 Sampled: 08/25/04 12:00 R-05

Acenaphthene EPA 8270m 234 5.00 10.0 ug/l 100x 4081231 08130/04 09/07/04 18:47

Acenaphthylene 2.82 0.500 1.00 lOx 09/03/0423:00

Anthracene 16.1 0.500 1.00

Benzo (a) anthracene 7.49 0.500 1.00

Benzo (a) pyrene 8.19 0.500 1.00

Benzo (b) fluoranthene 4.95 0.500 1.00

Benzo (ghi) perylene 6.01 0.500 1.00

Benzo (k) fluoranthene 4.24 0.500 1.00

Chrysene 9.56 0.500 1.00

Dibenzo (a,h) anthracene ND 1.00 2.00

Fluoranthene 27.8 0.500 1.00

Fluorene 56.6 0.500 1.00

Indeno (1,2,3-ed) pyrene 4.09 0.500 1.00

Naphthalene 2520 50.0 100 1000x 09/08/04 17:47

Phenanthrene 136 5.00 10.0 100x 09/07/0418:47

Pyrene 34.6 0.500 1.00 lOx 09/03/0423:00

Surrogate(s): Fluorene-d1O Recovery: 115% Limits: 25 - 125 %
Pyrene-dl O 115% 23-150%
Benzo (a) pyrene-d12 107% 10-/25%

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

""e results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page II onl
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite 6, Spokane, WA 99206~4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F'l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 17:18

Conventional Chemistry Parameters per APHAIEPA Methods
North Creek Analytical - Portland

Analyte Metbod Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI019-01 Water 2708-040825-MWI2-36-017 Sampled: 08/25/0409:10

Cyanide (amenable) EPA9010A ND 0.00500 mgll Ix 4090227 09/07/04 09/08/04 15:0I

Cyanide (total) EPA9012A ND 0.00500

P4HI019-02 Water 2708-040825-MW13-30-018 Sampled: 08/25/04 10:30

Cyanide (amenable) EPA9010A 0.0552 0.00500 mg/I Ix 4090227 09/07/04 09/08/04 15:0I

Cyanide (total) EPA9012A 0.100 0.00500

P4HI019-03 Water 2708-040825-MWI-22-019 Sampled: 08/25/04 11:45

Cyanide (amenable) EPA 90lOA 1.89 0.0500 mg/I lOx 4090227 09/07/04 09/08/04 15:01

Cyanide (total) EPA9012A 4.31 0.0500

P4HI019-04 Water 2708-040825-MWI5-50-020 Sampled: 08/25/04 13:40

Cyanide (amenable) EPA 90lOA 0.418 0.00500 mgll Ix 4090227 09/07/04 09/08/04 15:01

Cyanide (total) EPA 9012A 0.460 0.00500

P4HI019-05 Water 2708-040825-MW8-56-021 Sampled: 08/25/04 14:45

Cyanide (amenable) EPA9010A 0.153 0.00500 mgll Ix 4090227 09/07/04 09/08/04 15:01

Cyanide (total) EPA9012A 0.474 0.00500

P4HI019-06 Water 2708-040825-MW8-29-022 Sampled: 08/25/04 12:00

Cyanide (amenable) EPA9010A 0.138 0.0500 mg/l lOx 4090227 09/07/04 09/08/0415:01

Cyanide (total) EPA9012A 2.69 0.0500

North Creek Analytical- Portland

Philip Nerenberg For HowardHolmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of21

SCOEPA00013984



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 17: 18

"BTEX per EPA: Method 8021B - Laboratory Quality Control Results
" i North Creek Analytical- Portla~d' . .. . .

QC Batch: 4081203 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Souree Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC D

Blank (4081203-BLKl) Extracted: 08/27104 16:24

Benzene EPA 802lB NO 0.500 ugll Ix 08/27/04 17:02

Toluene NO 0500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogateis): 4-BFB (PlD) Recovery: 107% Limits: 70-130% 08127/04 /7:02

LCS (4081203-BSl) Extracted: 08/27/0416:24

Benzene EPA 80218 18.6 0.500 ugll Ix 20.0 93.0% (70-130) 08127/04 18:00

Toluene 18.6 0.500 93.0% (76-129)

Ethylbenzene 17.7 0.500 88.5% (82-130)

Xylenes (total) 58.2 1.00 60.0 97.0% (76-130)

Surrogatets): 4-BFB (PID) Recovery: 98.6% Limits: 70-130% 08127/04/8:00

Matrix Spike (4081203-MSl) QC Souree: P4H0913-01 Extracted: 08/27/04 16:24

Benzene EPA 80218 18.8 0.500 ugll Ix NO 20.0 94.0% (65-144) 08127/04 18:32

Toluene 18.7 0.500 NO 92.3% (68-139)

Ethylbenzene 17.8 0.500 NO 89.0% (69-144)

Xylenes (total) 58.7 1.00 NO 60.0 97.1% (60-144)

Surrogale(s): 4-BFB (PlD) Recovery: 96.0% Limits: 70-130% 08/27/04 /8:32

Matrix Spike Dup (4081203-MSDl) QC Source: P4H0913-01 Extracted: 08127/04 16:24

Benzene EPA 80218 18.8 0.500 ug/l Ix ND 20.0 94.0"10 (65-144) 0.00% (20) 08127/04 19:04

Toluene 18.6 0.500 NO 91.8% (68-139) 0.536% "

Ethylbenzene 17.7 0.500 NO 88.5% (69-144) 0.563% "

Xylenes (total) 58.3 1.00 ND 60.0 96.4% (60-144) 0.684% "

Surrogatets): 4-BFB (PID) Recovery: 95.4% Limits: 70-130% 08/27/04 /9:04

North Creek Analytieal - Portland

Philip Nerenberg For HowardHolmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analyt/cal, Inc.
Environmental Laboratory Network

Page 13 of21

SCOEPA00013985
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 17: 18

BTEX per EPA Method 8021B - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081213 Water Preparation Method: EPAS030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

Blank (4081213-BLK1) Extracted: 08128/04 12:20

Benzene EPA 80218 NO 0.500 ugll lx 08128/04 16:50

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) NO 1.00

Surrogate(s): 4-BFB (PID) Recovery: 104% Limits: 70-130% 08/28/0416:50

LCS (4081213-BS1) Extracted: 08/28/04 12:20

Benzene EPA 8021B 19.3 0.500 ugll lx 20.0 96.5% (70-130) 08/28/04 14:02

Toluene 18.9 0.500 94.5% (76-129)

Ethylbenzene 18.3 0.500 91.5% (82-130)

Xylenes (total) 59.8 1.00 60.0 99.7% (76-130)

Surrogate(s): 4-BFB (PID) Recovery: 108% Limits: 70-130"/0 08/28/0414:02

Duplicate (4081213-DUP1) QC Source: P4H1041-01 Extracted: 08128/04 12:20

Benzene EPA 8021B 9.38 0.500 ugll lx 10.1 7.39% (20) 0812810423:21

Toluene 8.14 0.500 8.11 0.369% ..

Ethylbenzene 2.03 0.500 2.07 1.95% ..
Xylenes (total) 88.4 1.00 88.9 0.564% ..

Surrogate(s): 4-BFB (PJD) Recovery: 108% Limits: 70-130% 08128/0423:21

Matrix Spike (4081213-MS1) QC Source: P4HIOI9-0IREI Extracted: 08128/04 12:20

Benzene EPA 8021B 958 25.0 ugll SOx 235 1000 72.3% (65-144) 08128/04 19:05

Toluene 1330 25.0 584 74.6% (68-139)

Ethylbenzene 1200 25.0 488 71.2% (69-144)

Xylenes (total) 3390 50.0 991 3000 80.0% (60-144)

Surrogate(s): 4-BFB (PJD) Recovery: 94.8% Limits: 70-130% lx 08/28/0419:05

Matrix Spike Dup (4081213-MSDl) QC Source: P4HIOI9-0IREI Extracted: 08/28/04 12:20

Benzene EPA 8021B 1120 25.0 ugll SOx 235 1000 88.5% (65-144) 15.6% (20) 08128/04 20:42

Toluene 1500 25.0 584 91.6% (68-139) 12.0% "
Ethylbenzene 1350 25.0 488 86.2% (69-144) 11.8%

Xylenes (total) 3880 50.0 991 3000 96.3% (60-144) 13.5%

Surrogatets): 4-BFB (PJD) Recovery: 104% Limits: 70-130% lx 08/28/04 20:42

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 of21

SCOEPA00013986
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 96011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F'l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0417:18

BTEX per EPA Method 8021B - Laboratory Quality Control Results

North Creek Analytical- Portland

QCBatch: 4081258 Water Preparation Method: EPA 5030B

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) ~D (Limits) Analyzed Notes
Result Amt

Blank (4081258-BLK1) Extracted: 08/30/04 16:57

Benzene EPA8021B NO 0.500 ugll Ix 08130104 19:34

Toluene NO 0.500

Ethylbenzene NO 0.500

Xylenes (total) ND 1.00

Surrogatets): 4-BFB (PID) Recovery: 96.2% Limits: 7Q-13O"/o 0813010419:34

LCS (4081258-BS1) Extracted: 08130/04 16:57

Benzene EPA 8021B 20.5 0.500 ugl1 lx 20.0 102% (70-130) 08/30/0421:16

Toluene 19.6 0.500 98.0% (76-129)

Ethylbenzene 19.1 0.500 95.5% (82-130)

Xylenes (total) 57.4 1.00 60.0 95.7% (76-130)

Surrogate(s): 4-BFB (PID) Recovery: 99.0% Limits: 70-130% 0813010421: 16

Matrix Spike (4081258-MS1) QCSource: P4H1069-06 Extracted: 08/30/0416:57

Benzene EPA8021B 2210 25.0 ug/l 50x 1250 1000 96.0% (65-144) 0813110402:49

Toluene 1220 25.0 339 88.1% (68-139)

Ethylbenzcne 1130 25.0 223 90.7% (69-144)

Xylenes (total) 3120 50.0 486 3000 87.8% (60-144)

Surrogatets}: 4-BFB (PID) Recovery: 97.8% Limits: 70-130% lx 0813J10402:49

Matrix Spike Dup (4081258-MSD1) QC Source: P4H1069-06 Extracted: 08/30/04 16:57

Benzene EPA 8021B 2270 25.0 ugil 50x 1250 1000 102% (65-144) 2.68% (20) 08/31/0403: 17

Toluene 1300 25.0 339 96.1% (68-139) 6.35%

Ethylbenzene 1190 25.0 223 96.7% (69-144) 5.17% •

Xylenes (total) 3360 50.0 486 3000 95.8% (60-144) 7.41%

Surrogatets): 4-BFB ou» Recovery: 98.0% Limits: 70-130% be 0813110403:17

North Creek Analytical- Portland

Philip Nerenberg For Howard Holmes, Project Manager

Theresults in this report apply 10 the samples analyzed in accordance with the cham
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 of 21

SCOEPA00013987
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 17:18

BTEX per EPA Method 8021B - Laboratory Quality ControlResults
North Creek Analytical - Portland

QC Batch: 4081314 Water Preparation Method: EPA5030B

Analyte Method Result MDL" MRL Units Dil Source Spike % (Limits) o~ (Limits) Analyzed Notes
Result Amt REC R D

Blank (4081314-BLK1) Extracted: 08131/04 15:14

Benzene EPA8021B ND 0.500 ugll lx 08131104 16:41

Toluene ND 0.500

Ethylbenzene NO 0.500

Xylenes (total) ND 1.00

Surrogatets): 4-BFB (PID) Recovery: 113% Limits: 7Q-J30% 0813110416:41

LCS (4081314-BS1) Extracted: 08131104 15:14

Benzene EPA8021B 19.2 0.500 ug/I Ix 20.0 96.0% (70-130) 08/31/0417:10

Toluene 19.9 0.500 99.5% (76-129)

Ethylbenzene 20.1 0.500 100% (82-130)

Xylenes (total) 58.4 1.00 60.0 97.3% (76-130)

Surrogatets): 4-BFB (PID) Recovery: 11J% Limits: 7Q-J30% 0813110417:10

Matrix Spike (4081314-MS1) QC Source: P4Hlll6-01 Extracted: 08/3110415:14

Benzene EPA8021B 30.9 0.500 ug/I Ix 13.8 20.0 85.5% (65-144) 08/31/04 20:57

Toluene 18.8 0.500 NO 94.0% (68-139)

Ethylbenzene 18.9 0.500 NO 93.2% (69-144)

Xylenes (total) 48.1 1.00 ND 60.0 80.2% (60-144)

Surrogatets): 4-BFB(PlD) Recovery: 116% Llmits: 70-130% 0813110420:57

Matrix Spike Dup (4081314-MSDl) QC Source: P4Hlll6-01 Extracted: 08131/04 15:14

Benzene EPA8021B 30.8 0.500 ug/l Ix 13.8 20.0 85.0% (65-144) 0.324%(20) 08131104 21:26

Toluene 18.7 0.500 ND 93.5% (68-139) 0.533% "

Ethylbenzcne 18.3 0.500 NO 90.2% (69-144) 3.23% ..

Xylenes (total) 47.1 1.00 NO 60.0 78.5% (60-144) 2.10% ..
Surrogateis): 4-BFB (PJD) Recovery: 12J% Limits: 70-130"/0 0813110421 :26

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

"heresultsin this reportapply10 thesamplesanalyzedIn accordancewith the choin
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 16 of21

SCOEPA00013988



~www....t.6....m

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 17: 18

Total Metals per EPA 6000170008eries Methods - Laboratorv Oualitv Control Results

North:Creek Analytical- Portland i'
r •

QC Batch: 4081235 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL'" MRL Units Dil Source Spike R~C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Blank (4081235-BLK1) Extracted: 08130/04 09:48

Arsenic EPA 6020 NO 0.00100 mgll Ix 09/09/04 21:29

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4081235-BS1) Extracted: 08/30/04 09 :48

Arsenic EPA 6020 0.108 0.00100 mg/I Ix 0.100 108% (80-120) 09/09104 21:35

Chromium 0.107 0.00100 107%

Copper 0.107 0.00200 107%

Lead 0.102 0.00100 102%

Nickel 0.107 0.00200 107%

Zinc 0.105 0.00500 105%

LCSDup (4081235-BSD1) Extracted: 08/30/04 09:48

Arsenic EPA 6020 0.107 0.00100 mg/I Ix 0.100 107% (80-120) 0.930%(20) 0910910421:42

Chromium 0.106 0.00100 106% 0.939% •

Copper 0.106 0.00200 106% 0.939% •

Lead 0.102 0.00100 102% 0.00% •

Nickel 0.105 0.00200 105% 1.89% •

Zinc 0.106 0.00500 106% 0.948% •

Duplicate (4081235-DUP1) QC Source: P4HI019-01 Extracted: 08130/04 09:48

Arsenic EPA 6020 0.00307 0.00100 mg/l lx 0.00297 3.31% (20) 09109/04 22:01

Chromium NO 0.00100 NO NR

Copper NO 0.00200 NO NR

Lead NO 0.00100 NO NR

Nickel 0.00159 0.00200 NO NR

Zinc NO 0.00500 NO NR

Matrix Spike (4081235-MSl) QC Source: P4HI069-03 Extracted: 08130/04 09:48

Arsenic EPA 6020 0.118 0.00100 mgll Ix 0.00461 0.100 113% (75-125) 09/10104 02:05

Chromium 0.112 0.00100 0.00134 111%

Copper 0.111 0.00200 NO 109%

Lead 0.0980 0.00100 NO 98.0%

Nickel 0.113 0.00200 0.00542 108%

Zinc 0.108 0.00500 NO 105%

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

"he results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, tnc,
Environmental Laboratory Network

Page 17 of21

SCOEPA00013989
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 6, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F'l, Bend, OR 97701·5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 ProjectManager: RobEde 10/22/04 17:18

Total Metals per EPA 600017000 Series Methods - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081235 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source ~~~e ~C (Limits) R~D (Limits) Analyzed Notes
Result

Matrix Spike (4081235-MS2) QC Source: P4HIOl9-0I Extracted: 08/30/0409:48

Arsenic EPA 6020 0.114 0.00100 mg/I Ix 0.00297 0.100 111% (75-125) 09/09/04 22:26

Chromium 0.109 0.00100 NO 109%

Copper 0.108 0.00200 NO 108%

Lead 0.0996 0.00100 NO 99.6%

Nickel 0.109 0.00200 NO 107%

Zinc 0.110 0.00500 NO 108%

Matrix Spike Dup (4081235-MSDl) QCSource: P4HI069-03 Extracted: 08130/04 09:48

Arsenic EPA 6020 0.121 0.00100 mgll Ix 0.00461 0.100 116% (75-125) 2.51% (20) 0911 0/04 02:30

Chromium 0.117 0.00100 0.00134 116% 4.37%

Copper 0.114 0.00200 NO 112% 2.67% "

Lead 0.0967 0.00100 NO 96.7% 1.34% "

Nickel 0.118 0.00200 0.00542 113% 4.33% "

Zinc 0.114 0.00500 NO 111% 5.41% "

NorthCreek Analytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 of21
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Seattle 11720 North Creek Pkwy N, Suite 400, Botheli, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number; 2708-30 Report Created:

Portland, OR 97209 Project Manager; RobEde 10/22/04 17: 18

Polynuclear Aromatic Compounds per EPA 8270M-SIM '. Laboratory Quality Control Results

North CreekAnalytlcat- Portland . .

QC Batch: 4081231 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC D

Blank (4081231-BLK1) Extracted: 08/30/04 08 :20

Acenaphthene EPA 8270m NO 0.0500 0.100 ugll Ix 09/08/04 17:08

Acenaphthylene NO 0.0500 0.100

Anthracene NO 0.0500 0.100

Benzo (a) anthracene NO 0.0500 0.100

Benzo (a) pyrene NO 0.0500 0.100

Benzo (b) fluoranthene NO 0.0500 0.100

Benzo (ghi) perylene NO 0.0500 0.100

Benzo (k) fluoranthene NO 0.0500 0.100

Chrysene NO 0.0500 0.100

Dibenzo (a,h) anthracene NO 0.100 0.200

Fluoranthene NO 0.0500 0.100

Fluorene NO 0.0500 0.100

Indeno (I ,2,3-cd) pyrene NO 0.0500 0.100

Naphthalene NO 0.0500 0.100

Phenanthrene NO 0.0500 0.100

Pyrene NO 0.0500 0.100

Surrogale(s): Fluorene-dltl Recovery: lJ5% Limits: 25-125% 09108104 17:08

Pyrene-dl O 146% 23-150%

Benzo (a) pyrene-dl2 95.6% 10-125%

LCS (4081231-B81) Extracted: 08130/04 08:20

Acenaphthene EPA 8270m 2.72 0.0500 0.100 ugll Ix 2.50 109% (26-135) 09/09/04 13:59

Benzo (a) pyrene 2.79 0.0500 0.100 112% (38-137)

Pyrene 3.09 0.0500 0.100 124% (33-133)

Surrogale(s): Ftuorene-dlt) Recovery: 120% Limits: 25-125% 0910910413:59

Pyrene-dlO 132% 23-150%

Benzo (a) pyrene-d12 123% 10-125%

LCSDup (4081231-BSD1) Extracted: 08130/04 08:20

Acenaphlhene EPA 8270m 2.71 0.0500 0.100 ug/l Ix 2.50 108% (26-135) 0.368%(60) 09/09/04 14:25

Benzo (a) pyrene 2.70 0.0500 0.100 108% (38-137) 3.28% "

Pyrene 3.09 0.0500 0.100 124% (33-133) 0.00%

Surrogateis): Fluorene-dltl Recovery: 123% Limits: 25-125% 0910910414:25

Pyrene-dl O 135% 23-150%

Benzo (a) pyrene-dlZ 121% 10-125%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this reportapply to the samplesanalyzed in accordancewith the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 19 of21
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 8, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 17: 18

Conventional Chemistry Parameters per APHAIEPA Methods - Laboratory Quality Control Results
North Creek Analytical - Portland

QC Batch: 4090227 Water Preparation Method: Wet Chern

Analyte Method Result MDL" MRL Units Dil Source Spike Rr:C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Blank (4090227-BLKl) Extracted: 09/07/04 10:30

Cyanide (total) EPA9012A ND 0.00500 mg/l lx 09/08/04 15:01

LCS (4090227-BSl) Extracted: 09/07/04 10:30

Cyanide (total) EPA 9012A 0.185 0.00500 mg/l lx 0200 92.5% (75-125) 09/08/04 15:0 I

Duplicate (4090227-DUPl) QC Source: P4HI019-01 Extracted: 09/07/04 10:30

Cyanide (total) EPA 90l2A 0.00330 0.00500 mg/l lx ND NR (20) 09/08/04 15:0 I Q-05

Matrix Spike (4090227-MSl) QC Source: P4HI019-01 Extracted: 09/07/0410:30

Cyanide (total) EPA90l2A 0.188 0.00500 mg/l Ix ND 0.200 92.7% (75-125) 09/08104 15:0 1

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply 10 the samplesanalyzedin accordancewith the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502·1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

ProjectName:
ProjectNumber:

ProjectManager:

Northwest Natural

2708-30

RobEde

Report Created:

10/22/0417:18

Report Specific Notes:

J Estimated value.

Notes and Definitions

0-04 This sample was analyzed outside the EPA recommended holding time.

Q-05 Analyses are not controlled on RPD values from sample concentrations less than 10 times the reporting limit.

R-03 The reporting limit for this analyte was raised due to matrix interference.

R-05 Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte,
and/or matrix interference.

S-09 Surrogate recovery is outside control limits due to matrix interference.

X See case narrative.

Laboratory Reporting Conventions:

Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.

- Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).

NR / NA - Not Reported / Not Available

- Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.

- Sample results and reporting limits reported on a wet weight basis (as received).

- Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

Reporting
limits

- METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.
*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

- Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
percent solids, where applicable.

NorthCreekAnalytical - Portland

Philip Nerenberg For Howard Holmes, ProjectManager

'he results in this report apply to the samplesanalyzedin accordancewith the chain
ofcustodydocument. This analyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 21 of 21
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FAX 420-9210 ~
FAX 924·9290
FAX 906-9210 :x,
FAX 382·7588
FAX 334-9210

~

425-420-9200
509-924-9200
503-906·9200
541-383-9310
907-334-9200

'519-

11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-9508
11115 E Montgomery Suite B. Spokane, WA 99206-4776

9405 SW Nimbus Ave, Beaverton, OR 97008-7132
20332 Empire Ave Suite F-I. Bend, OR 99701·5711

3209 Denali St, Anchorage, AK 99503-4030

- --- -
CLIENT: ·-A.l INVOICE TO: H-A\ \ TURNAROUND REQUEST

REPORT TO: f':b Cd~ / IJA I 't",:c:'j ~ r: fl,'\:p (vI , in Business Days *

ADDRESS:

«~.~\.s"'~JC\JC ~JN~ p6J~""'"
Organic & Inorganic Analyses

~3-7"~"1-
~[2]0000[QEl

PHONE: P.O. NUMBER: 7.10;~ - '.~., STD. Petroleum Hydrocarbon Analyses

PROJECT NAME: ~J'N ••JI~:~".'I'..P .• PRESERVATIVE [!]000GJB
!J~ w.(. uw-t. 1\J.cril~.l.." l'l ri~,·,

STD.

PROJECT NUMBER: 1_,:.,: ''',:'
REQUESTED ANALYSES I OTHER ISpecify:

SAMPLED BY: r-'" ',JOJr / 1· ( ... ~
....,) "1

~ .' , • Turnaround Requ~sts Ius than standard may incur RusllClulrgeJ.,.
:1 ..J ,. <.> '" ...

: "! .. "
" '. ':>

/ ~~ Y .:CLIENT SAMPLE SAMPLING

~~
.~ (!:.: !" .~ .... MATRIX #OF LOCATION I NCA
;jE:. .~ r- ,... ..t .,,- \:l ,I

IDENTIFICATION DATEffIME ~ rJ 't.
I.;' ;: ~ "i- t- " (W, S, 0) CONT, COMMENTS WOlD

t~ ~l ,,~ ~ - ... ~~ j.... Q:lI trJ<. a·,

~.,V[ ~ ...~-1u0·:":' ..AAW7 ..t!.J tf·"!J:.-ut s: I u f.. \,'\} I-

I
I<.. ")

!'1",l/('-(C~~ -Mw1 J'"!...:.-.f -:.u. -1.'1 t'f:1.r X x .....'" S"
2
;74·~t': -: ! ·f.:..'." .'j.:. .J..A.h".~ '-loS ..

~'~'G"; ;( -X: 'f. .,.. y...j -.1."2- "'~!'••~ '. f)ol-l, f)1r:~ ~, • "'.:!~.'
3 .:.:,...>- n,)D )(' X X "'-:.( -:" jI.>A.~" ,,:.1. .•

".,.,~·c·....;"t ~ pll'\""-I;''-!o ~ ~y ...
: ·~(...··l! ,~:3~ )i. y. &.,4'~L

4 ,j~::" X X )( ')(, W '~,,~. ~ ,,<;\....

\'?';'L";J'.llliI:"~~.~-M'''''t",, 101':
~ "..;. ':. of IS,-: IC X X X ;< g

S_"~ 0".31. r X W
':.'J"B - ~'lu~:..<:.-,.........I~.~. E1.'2.k '·04 13;3S X X W Y Ou!'.

6 c.~... '7

7

8

9

10 Lfo- / '. I /
RELEASED BY:/Yi~ ..tI (;'..1-'"" DATE:

RECEIVEDBY:, "froh?'-C /l/t4-
DATE: 51?-7/0 V

PRJNTNAME: t-....,~ ::\~,. j FIRM: ;..1oe ,-z: TIME: I / PRlNTNAME: 0" FIRM: TIME: 14:/(')
RELEASED BY:hG/'F/~~ DATE:-5T~7::r RECEIVED BY:Vt{}V../J St-t..."""Br~ DATE: s·:)7· ~

FIRM: Ji../>J- rve-v-t I--'
PRlNTNAME: ~f31hr TIME: (' if :w.. PRlNTNAME: i)(i..Jv" l\<;fA P \- t-V7FIRM: TIME: I LA . '-I 1--,

ADDITIONAL S: ITEMP:
IPAGEcoc kEY IIOJ ';(-1 OF

~nca

(J)
oo
m
"'U»a
a
a
.....lo.

c..>
<D
<D
..j:::o.



NORTH CREEK ANALVTICAL COOLER RECEIPT FORM
U -: ., (Army Corp. compliant)

Client: 44[\'\/ I \0 ."]
1. Please sign ~orleceiptand opening of~ cooler or other~ _

By (print) \l(lJlJIlJ5:iA tXafJ(Sign)~/aA },..J..,~ 6'vCf/)
2. Date samples received -S-1d:1.Jfr1 Date opened: Same >( or __1__1__

3. Delivered by: ~~~urier _ FedEx_UPS _Courier _Client _Other _

Airbill # jf applicable (Put copy of shipping papers in file)

4. There were J custody ~eals p;;sent, signed ~y fub date~m-.D..Y
5. Were the custodY" un~~~;';ntactat the date and time of arrival? -X...Yes __No

6. Was ice used?~es __no Type of ice: -4- blue ice gel ice __real ice

Temperature (degrees C) Raytek thermometer 6/153- Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag at'KHa~Sid~to lid? £~esWo

8. Were custody papers filled out properly (ink, signed, etc.)? --LYes __ No

If "no" please specify:---------------
9. Was project identifiable from custody papers~ ~Yes __ No

Name of project N\N \\J,?3U~lM (if applicable)

10. Initial and date for unpacking: c.-~ (initials) date)$""1.3:ttl.1..t2.4

11. Packing material: ~bubblewraplbag __styrofoam __cardboard other

12. Were samples in bags? Yes kNo

~Yes No

No'rYes

+Yes__ No

~Yes__ No

Yes vNo

13. Did all containers indicated on the COC arrive?

If "no" please indicate which containers were absent _

14. Were all containers unbroken and labels in good condition?

If "no" please indicate which containers _

15. Were all bottle labels complete (10. date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?
If "no" please indicate which containers --=..l12...Jd...af t:n (II(.;

16. Are containers properly preserved for indicated analysis?

17. Is there adequate volume for the test(s) requested? ~Yes __No

18. If voa vials were submitted, are they free of bubbles? N/A::::L.- Yes __No

19. Log-in phase: Date samples were logged in: _-.5:5-I...3!2I2..!1 Elm Project # P 4H 10CR::1

20. Logged in b~ (print) ('ttl (.l,C. Ftt.-V\.5V\6(l:. (sign) ~G~:k;7J
21. Was the project manager notified of status? (Use back of form asa record) __Yes~No

SCOEPA00013995



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244
425.420.9200 fax 425.420.9210

Spokane East 1111S Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.905.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK99502-1119
907.563.9200 fax 907.563.9210

October 22, 2004

RobEde
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Northwest Natural

Enclosed are the results of analyses for samples received by the laboratory on 08/27/04 14:40.
The following list is a summary of the NCA Work Orders contained in this report.
If you have any questions concerning this report, please feel free to contact me.

Work

P4H1069

Thank You,

Project

Northwest Natural

ProjectNumber

2708-30

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreport mustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

SCOEPA00013996



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 6, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW SixthAve.,Suite203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Northwest Natural
2708-30
RobEde

Report Created:

10/22/04 16:49

. ANi\LYTICAL REPORT If()R SA,MPLES
+,n..,,,~~ ,

Sample ID Laboratory ID Matrix Date Sampled Date Received

2708-040826-MW7-023 P4Hl069-01 Water 08/26/04 09: 10 08/27/04 14:40
2708-040826-MW7-024 P4H1069-02 Water 08/26/0409:35 08/27/04 14:40
2708-040826-MWI6-125-025 P4H1069-03 Water 08/26/04 11:30 08/27/04 14:40
2708-040826-MW 16-65-026 P4H1069-04 Water 08/26/04 13:35 08/27/04 14:40
2708-040826-MWI6-45-028 P4H1069-05 Water 08/26/04 15:10 08/27/04 14:40
2708-040826-MWI6-65-027 P4H1069-06 Water 08/26/04 13:38 08/27/04 14:40

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samplesanalyzed in accordancewith Ihe chain
ofcustody document. Thisanalytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of 44

SCOEPA00013997
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·l0, Anchorage, AK99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Northwest Natural

2708-30
RobEde

Report Created:

10/22/0416:49

P4H1069

Analytical Case Narrative
North Creek Analytical- Portland

Sample P4H1069-03 for 8270C Semi-volatiles may have low level contamination from the spike mix. This may have come from an
improperly rinsed syringe. There was insufficient sample to re-extract. The data was reported and the affected analytes were flagged.

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

r:heresults in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust bereproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page2 of44
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-i. Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO I Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:49

BTEX per EPA Method 8021B
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-06 Water 2708-040826-~WI6-65-027 Sampled: 08/26/04 13:38

Benzene

Toluene

Ethylbenzene

Xylenes (total)

Surrogate(s): 4-BFB (PID)

EPA8021B 1250

339

223

486

Recovery: 94.2%

25.0 ugll 50x 4081258 08/30/04 08/31/04 02:21

25.0

25.0

50.0

Limits: 70 - 130 % IX

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 44

SCOEPA00013999
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W [nternatlonal Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 10/22/04 16:49

Total Metals per EPA 600017000 Series Methods
North Creek Analytical - Portland

Analyte Method Resnlt MDL" MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-03 Water 2708-040826-~WI6-125-025 Sampled: 08/26/04 11:30

Arsenic EPA 6020 0.00461 0.00100 mg/l Ix 4081235 08/30104 0911 0/04 01:52

Chromium 0.00134 0.00100

Copper ND 0.00200

Lead NO 0.00100

Nickel 0.00542 0.00200

Zinc NO 0.00500

P4HI069-04 Water 2708-040826-~WI6-65-026 Sampled: 08/26/04 13:35

Arsenic EPA 6020 0.00173 0.00100 mg/l Ix 4081235 08/30104 09/10104 02:43

Chromium 0.00137 0.00100

Copper 0.00201 0.00200

Lead ND 0.00100

Nickel 0.0197 0.00200

Zinc 0.00762 0.00500

P4HI069-05 Water 2708-040826-~WI6-45-028 Sampled: 08/26/04 15:10

Arsenic EPA 6020 0.00917 0.00100 mg/l Ix 4081235 08/30/04 09/10/0402:56

Chromium 0.0138 0.00100

Copper 0.00473 0.00200

Lead 0.00138 0.00100

Nickel 0.131 0.00200

Zinc 0.0110 0.00500

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes, ProjectManager

'he resultsin this reportapplyto thesamplesanalyzedin accordancewith the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 44
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TI\1
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F·l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-01 Water 2708-040826-~W7-023 Sampled: 08/26/04 09:10

Acetone

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

2-Butanone
n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide

Carbon tetrachloride
Chlorobenzene

Chloroethane

Chloroform

Chloromethane
2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
Dichlorodifluoromethane

I,I-Dichloroethane

1,2-Dichloroethane
I,I-Dichloroethene
cis-I ,2-Dichloroethene

trans-I ,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,I-Dichloropropene
cis-I,3-Dichloropropene

trans-I ,3-Dichloropropene
Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene

EPA 8260B 140
NO
NO
NO
NO
NO

NO
NO

NO
NO
ND

ND

NO

NO

NO
NO

NO
NO
NO
NO
NO
ND

ND

ND

NO

ND

NO

ND

NO

NO

NO

NO

NO

NO

NO

NO

ND

NO

ND

NO

NO

ND

25.0

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

10.0

2.00

ug/l Ix 4090189 09/06/04 09/06/04 21:16

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply /0 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of44
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B. Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc, ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-01 Water 2708-040826-MW7-023 Sampled: 08/26/04 09:10

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene
n-Propylbenzene
Styrene
I, I ,1,2-Tetrachloroethane

I, I ,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene
1,1, l-Trichloroethane
I,I,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane
1,2,3-Trichloropropane

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Vinyl chloride
o-Xylene

m,p-Xylene

Surrogate(s): 4-BFB
1,2-DCA-d4
Dibromojluoromethane
Toluene-db

EPA 8260B ND

NO

NO

ND

ND
NO

NO

NO

NO

NO

NO

NO

ND
NO

NO

NO

NO

ND
ND

ND

ND
1.67

ND

Recovery: 87.0%
101%

96.5%
97.0%

2.00 ugll Ix 4090189 09/06/04 09/06/0421:16

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

Limits: 75 -120 %
77-129%
80-121%
80-120 %

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me resultsin this reportapply to the samplesanalyzedin accordancewith thechain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 44

scoEPAOOO 14002



seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9Z1O

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F·1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W [nternatlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-02 Water 2708-040826-~W7-024 Sampled: 08/26/04 09:35

Acetone

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform

Bromomethane
2-Butanone
n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane

Chloroform

Chloromethane
2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene

1,3-Dichlorobenzene
1,4-Dichlorobenzene

Dichlorodifluoromethane
I,I-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene
cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

Ll-Dichloropropene
cis-I,3-Dichloropropene

trans-I,3-Dichloropropene
Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene

EPA 8260B 153

NO

NO

NO
NO

NO

NO

NO
NO

NO

NO

NO
NO

NO

NO
NO

NO
NO

NO

NO

NO
NO
NO
NO
NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO'

NO

NO

25.0

1.00

1.00

1.00
1.00
1.00
5.00
50.0

5.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
5.00

1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00

1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00
10.0
2.00

ug/l Ix 4090189 09/06/04 09/06/04 21:43

R-03

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreport must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 44

scoEPAOOO 14003



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 8, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-02 Water 2708-040826-MW7-024 Sampled: 08/26/04 09:35

p-Isopropyltoluene
4-Methyl-2-pentanone
Methyl tert-butyl ether

Methylene chloride
Naphthalene

n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1;2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1, l-Trichloroethane
I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane
1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene
Vinyl chloride

o-Xylene

m,p-Xylene

Surrogate(s): 4-BFB
1,2-DCA-d4
Dibromofluoromethane
Toluene-db

EPA 8260B ND

ND

ND

NO
NO
NO
NO
ND

NO
NO
NO
ND

NO
NO
NO
ND

ND

ND

ND

ND

ND

1.71

ND

Recovery: 90.5%
103%

98.0%
100%

2.00 ugll Ix 4090189 09/06/04 09/06/0421 :43

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

Limits: 75-120 %
77-129%
80-121 %
80-120 %

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes, ProjectManager

7te results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must he reproduced in its entirely.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of 44

scoEPAOOO 14004



Seattle 11720 North Creek Pkwy N, Suite 400. Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane. WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-r, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave" Suite 203 Project Number: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-03 Water 2708-040826-~WI6-125-025 Sampled: 08/26/04 11:30

Acetone

Benzene
Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene

tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform
Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
I,I-Dichloroethane

1,2-Dichloroethane

Ll-Dichloroethene
cis-I,2-Dichloroethene

trans-l,2-Dichloroethene
1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,I-Dichloropropene

cis-I,3-Dichloropropene

trans-l,3-Dichloropropene
Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene

EPA 8260B ND

ND

ND

ND

ND

ND

ND
ND
ND
ND

ND
ND
ND

ND
1.17

ND
ND

ND

ND

ND
ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND
ND
ND
ND

ND

25,0 ug/l Ix 4090189 09/06/04 09/06/04 15:45

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

10.0

2.00

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed inaccordancewith the chain
ofcustodydocument. Thisanalytical report must be reproducedin its entirety.

North Creek Analytical, Inc,
Environmental Laboratory Network

Page 9 of 44

scoEPAOOO 14005



~WWfIf.ll.lllo6......

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-i. Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502·1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-03 Water 2708-040826-~W16-125-025 Sampled: 08/26/04 11:30

p-Isopropy1toluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

Il-Propylbenzene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane

Tetrach1oroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1, I-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene
Vinyl chloride
o-Xylene
m,p-Xy1ene

Surrogatets): 4-BFB
1,2-DCA-d4
Dibromojluoromethane
Toluene-d8

EPA 8260B ND

ND

ND

ND

22.2

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Recovery: 90.0%
104%

97.0%
98.0%

2.00 ug/l Ix 4090189 09/06/04 09/06/0415:45

5.00

1.00

5.00

2.00

1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00
1.00

1.00

1.00
1.00

1.00

1.00

1.00
1.00
1.00

2.00

Limits: 75- 120 %
77- 129 %
80- 121 %
80- 120%

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes,Project Manager

'he resultsin this reportapply to the samplesanalyzedin accordance with thechain
ofcustody document. This analytical report must be reproduced in its entirely.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 44

scoEPAOOO 14006



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99205-4775
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 905.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL'" MRL Units Dil Balch Prepared Analyzed Notes

P4HI069-04 Water 2708-040826-MW16-65-026 Sampled: 08126/04 13:35

Acetone

Benzene

Bromobenzene

Bromochloromethane
Bromodichloromethane

Bromoform

Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane
1,2-Dibromoethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene
cis-I,2-Dichloroethene

trans-I,2-Dichloroethene
1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

1,I-Dichloropropene
cis-I,3-Dichloropropene

trans-l,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene

EPA 8260B NO

1370

NO

NO
NO

NO

NO
NO

NO
NO
ND
ND
NO
NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

236

NO

NO

NO

1250 ugll SOx 4090189 09/06/04 09/06/04 22: 11

50.0

50.0

50.0

50.0

50.0

250

500

250

50.0

50.0

500

50.0

50.0

50.0

50.0

250

50.0

50.0

250

50.0

50.0

50.0

50.0

50.0

50.0

250

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

100

500

100

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 11 of 44

scoEPAOOO 14007



~........e.l.k•••

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-B244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008- 7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4H1069-04 Water 2708-040826-MW16-65-026 Sampled: 08126/04 13:35

p-Isopropyltoluene
4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,I ,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1, l-Trichloroethane
I, I ,2-Trichloroethane
Trichloroethene

Trichlorofluoromethane
1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surrogate(s): 4-BFB
1.2-DCA-d4
Dibromojluoromethane
Toluene-db

EPA 8260B NO
NO

NO

NO

4890

NO

NO
NO

NO

NO

388

NO
NO

NO

NO

NO

NO
NO

NO

NO

NO

181

371

Recovery: 96.5%
104%
101%
101%

100 ug/l 50x 4090189 09/06/04 09/06/04 22:11

250

50.0

250

100

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

100

Limits: 75 -120 % IX
77-129%
80-121 %
80-120 %

North CreekAnalytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of 44

scoEPAOOO 14008



~WI1IW••c.t.b.....,

TM
Seattle llnO North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-I, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-11l9

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-05 Water 2708-040826-~WI6-45-028 Sampled: 08/26/04 15:10

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane
2-Butanone

n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene

4-Chlorotoluene
1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane
Dibromomethane

1,2-Dichlorobenzene
1,3-Dichlorobenzene
l,4-Dichlorobenzene

Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane
1,1-Dichloroethene

cis-I ,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloropropane
1,3-Dichloropropane

2,2-Dichloropropane
1,1-Dichloropropene

cis-I ,3-Dichloropropene

trans-I ,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

EPA 8260B NO
2880

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO
NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO
NO
NO
NO

NO

460

NO

NO
NO

1250 ugll 50x 4090189 09/06/04 09/06/04 22:38

50.0

50.0

50.0

50.0

50.0

250

500

250

50.0

50.0

500

50.0

50.0

50.0

50.0

250

50.0

50.0

250

50.0

50.0

50.0

50.0

50.0
50.0

250

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

100

500

100

NorthCreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of 44

scoEPAOOO 14009



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W [nternatlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10122/04 16:49

Volatile Organic Compounds per EPA Method 82MB
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-05 Water 2708-040826-~WI6-45-028 Sampled: 08126/04 15:10

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

I, I, I,2-Tetrachloroethane

I, I,2,2- Tetrachloroethane
Tetrachloroethene

Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene

I, I, I-Trichloroethane
I, I ,2-Trichloroethane
Trichloroethene
Trichlorofluorornethane
1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surrogate(s): 4-BFB
1,2-DCA-d4
Dibromojluoromethane
Toluene-d8

EPA 8260B NO

NO

ND

NO

7590

NO

NO

NO

NO

NO

959
NO

NO

NO

NO

NO

NO

NO

66.0

ND

ND

321

546

Recovery: 102%
108%
102%
104%

100 ugll 50x 4090189 09/06/04 09/06/04 22:38

250

50.0

250

100

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0
50.0

50.0

50.0

50.0

50.0

100

Limits: 75- 120 % 1X
77-129%
80- 121 %
80- 120 %

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

me results in this report apply 10 the samples analyzed in accordance with the elwin
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 of44

SCOEPA00014010



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (S09) 924.9200 fax: (S09) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (S03) 906.9210

Bend 20332 Empire Avenue, Suite F-l. Bend, OR 97701-5711
phone: (S41) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:49

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-03 Water 2708-040826-MWI6-125-025 Sampled: 08/26/04 11:30

Carbazole

Acenaphthene
Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene

Benzo (ghi) perylene
Benzo (k) fluoranthene
Benzoic Acid

Benzyl alcohol
4-Bromophenyl phenyl ether

Butyl benzyl phthalate
4-Chloro-3-methylphenol

4-Chloroaniline
Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether

2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether

Chrysene
Di-n-butyl phthalate

Di-n-octyl phthalate

Dibenzo (a.h) anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

EPA 8270C NO
7.23

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

6.27

NO

NO
NO
NO
NO
NO
NO

NO
NO

NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO

NO

NO

NO
NO

NO

5.00 ugll Ix 4090065 09/02/04 09/07/0418:10

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

50.0

10.0

5.00

5.00

5.00

20.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

10.0

5.00

10.0

25.0

5.00

5.00

10.0

5.00

5.00

5.00

x

x

x

x

NorthCreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc,
Environmental Laboratory Network

Page 15 of 44

SCOEPA00014011
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Seattle 11720 North Creek Pkwv N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-03 Water 2708-040826-MW16-125-025 Sampled: 08/26/04 11:30

Hexachlorobutadiene
Hexachlorocyclopentadiene

Hexachloroethane
Indeno (I ,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene

2-Methylphenol
3-,4-Methylphenol

Naphthalene

2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Nitrobenzene
2-Nitrophenol
4-Nitrophenol

N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol
Pyrene
1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Surrogate(s): 2-F/uorobiphenyl
2-F/uoropheno/
Nitrobenzene-d5
Phenol-dti
p- Terphenyl-dl4
2,4,6- Tribromopheno/

EPA 8270C ND
ND

ND

ND

ND

6.23

ND
ND
23.3

ND
ND
ND
ND

ND
ND
ND

ND
ND
5.94

ND
ND

ND

ND

ND

Recovery: 76.9%
74./%
89.6%
78.3%
9/.3%
10/%

10.0 ug/l l x 4090065 09102/04 09107/04 18:10

10.0

10.0

5.00

5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

5.00

5.00

25,0

10.0
5.00

10.0

5.00

5,00

5.00

5.00

5.00

5.00

Limits: 26 - 135 %
6 - 124 %

23 - 147%
11-130%
38- 149 %
/9-/26%

x

x
X
X

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

'he results in this report applyto the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 16 of 44

SCOEPA00014012



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone; (425) 420.9200 fax; (425) 420.9210

Spokane East 11115 Nontqomerv, Suite B, Spokane, WA 99206-4776
phone; (509) 924.9200 fax; (509) 924.9290

Portland 9405 SW Nimbus Avenue} Beaverton, OR 97008-7132
phone; (503) 906.9200 fax; (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone; (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119
phone; (907) 563.9200 fax; (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:49

Semivoiatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-04 Water 2708-040826-MW16-65-026 Sampled: 08126/04 13:35 R-OS

Carbazole

Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid
Benzyl alcohol
4-Bromophenyl phenyl ether

Butyl benzyl phthalate
4-Chloro-3-methylphenol

4-Chloroaniline
Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether

2-Chloronaphthalene
2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a.h) anthracene

Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthalate

2,4-Dirnethylphenol
Dimethyl phthalate

4,6-Dinitro-2-methylphenol
2,4- Dinitrophenol

2,4-Dinitrotoluene
2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene
Fluorene

Hexachlorobenzene

EPA 8270C ND

ND

ND

ND
ND

ND

ND

ND

ND

ND
ND
NO
NO
NO
ND
ND
ND

ND

ND

ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
NO
NO
ND

ND

ND

ND
ND

ND
ND

ND

ND

ND

ND

100 ug/l 20x 4090065 09/02/04 09/0710421:42
100
100
100
100
100
100
100
100

1000
200
100
100
100
400
200
100
200
100
100
100
100
100
100
100
100
100
100
100
100
100
100
200
100
200
500
100
100
200
100
100
100

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 17 of 44

SCOEPA00014013



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, SUite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Semivoiatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-04 Water 2708-040826-MWI6-65-026 Sampled: 08/26/04 13:35 R-OS

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene

2-Methylphenol

3-,4-Methylphenol

Naphthalene
2-Nitroaniline

3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol

4-Nitrophenol
N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene
Phenol

Pyrene

1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Surrogate(s): 2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-d5
Phenol-d6
p-Terphenyl-d14
2.4,6-Tribromophenol

EPA 8270C NO

ND
NO

ND
NO

460

ND

NO

3130
ND
ND
ND
NO

ND

ND
NO

NO

ND

ND
ND
ND
NO

NO

NO

Recovery: 76.9%
76.9%
87.0%
79.7%
81.1%
87.4%

200 ug/l 20x 4090065 09/02/04 09/07/04 21:42
200
200
100
100
100

200
100
100
100
200
200
100
100
500
200
100
200
100
100
100
100
100
100

Limits: 26 - 135 %
6 - 124 %

23 - 147%
lJ-130%
38- 149 %
19-126%

J

J

J

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. Thisanalytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 of 44

SCOEPA00014014



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite S, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-r, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-05 Water 2708-040826-MWI6-45-028 Sampled: 08/26/04 15:10 R-05

Carbazole

Acenaphtbene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene
Benzo (k) fluoranthene
Benzoic Acid

Benzyl alcohol
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-cbloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether

2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether

Chrysene
Di-n-butyl phthalate

Di-n-octyl phtbalate

Dibenzo (a,b) anthracene

Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

3,3'-Dichlorobenzidine
2,4-Dichlorophenol

Dietbyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-metbylphenol
2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene
Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

EPA 8270C 137

130

ND

ND

ND

ND

ND

ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND

ND

ND

ND
ND
ND
ND
ND

ND
ND

ND
ND

ND

ND
ND

ND

ND
ND

ND

ND

ND

100 ug/l 20x 4090065 09/02/04 09/07/04 22:25

100
100
100
100
100
100
100
100

1000
200
100
100
100
400
200
100
200
100
100
100
100
100
100
100
100
100
100
100
100
100
100
200
100
200
500
100
100
200
100
100
100

North CreekAnalytical - Portland

PhilipNerenberg For HowardHolmes,ProjectManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in iJs entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 19 of44

SCOEPA00014015
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-05 Water 2708-040826-MWI6-45-028 Sampled: 08/26/04 15:10 R-05

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane
Indeno (1,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene

2-Methylphenol

3-,4-Methylphenol

Naphthalene

2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene

Phenol
Pyrene

1,2,4-Trichlorobenzene

2,4,5- Trichlorophenol

2,4,6-Trichlorophenol

Surrogate(s): 2-F/uorobiphenyl
2-F/uorophenol
Nitrobenzene-di
Phenol-db
p-Terphenyl-dl4
2,4,6-Tribromophenol

EPA 8270C ND
ND

ND
ND

ND

544
ND

ND

7200
ND
ND
ND

ND
ND
ND

ND
ND
ND

136

ND
ND

ND

ND

ND

Recovery: 70.2%
69.3%
84.6%
75.0%
74.9%
86.8%

200 ug/l 20x 4090065 09/02/04

200
200
100
100
100
200
100

1000 200x
100 20x
200
200
100
100
500
200
100
200
100
100
100
100
100
100

Limits: 26 - 135 %
6- 124 %

23 - 147 %
11 -130 %
38- 149 %
19- 126%

09/07/0422:25

09/08/0419:12

09/07/0422:25

J

J

J

North Creek Analytical - Portland

Philip NerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samples analyzedin accordancewith the chain
ofcustodydocument.Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc,
Environmental Laboratory Network

Page 20 of 44

SCOEPA00014016



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 9B0l1-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite S, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-01 Water 2708-040826-~W7-023 Sampled: 08/26/04 09:10

Acenaphthene
Acenaphthylene
Anthracene

Benzo (a) anthracene
Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene

Benzo (k) fluoranthene

Chrysene

Dibenzo (a,h) anthracene

Fluoranthene
Fluorene
Indeno (1,2,3-cd) pyrene

Naphthalene

Phenanthrene

Pyrene

EPA 8270m ND

NO

NO

NO

NO

NO

ND
NO

NO

NO

NO

NO

NO

0.322

0.140

NO

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.100

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.200

0.100

0.100

0.100

0.100

0.100

0.100

ug/l lx 4081279 08/31104 09/08/0420:01

Surrogate(s): Fluorene-dlO
Pyrene-dltl
Benzo (a) pyrene-dlZ

Recovery: 94.5%
122%

62.2%

Limits: 25 - 125 %
23 - 150 %
10-125%

NorthCreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page2! of 44

SCOEPA00014017
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 10122/04 16:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-02 Water 2708-040826-MW7-024 Sampled: 08/26/04 09:35

Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene
Chrysene

Dibenzo (a,h) anthracene

Fluoranthene
Fluorene
Indeno (I ,2,3-cd) pyrene

Naphthalene

Phenanthrene
Pyrene

EPA 8270m NO
NO
NO
NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

0.188

NO

NO

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.100

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.200

0.100

0.100

0.100

0.100

0.100

0.100

ugll l x 4081279 08/31104 09/08/0420:34

Surrogatets): Fluorene-dl O
Pyrene-dlO
Benzo (a) pyrene-d/2

Recovery: 96.2%
/22%

69.5%

Limits: 25 - /25 %
23 - /50 %
10- /25 %

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

me results in this report apply to the samplesanalyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 22 of 44

SCOEPA00014018



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 8, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W lnternatlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-03 Water 2708-040826-MWI6-125-025 Sampled: 08/26/04 11:30 R-05

Acenaphthene EPA 8270m 1.74 0.500 1.00 ugll lOx 4090066 09/02104 09/09/0421:27

Acenaphthylene NO 0.500 1.00

Anthracene 0.676 0.500 1.00 J
Benzo (a) anthracene NO 0.100 0.200 2x 10/06/0413:39

Benzo (a) pyrene NO 0.100 0.200

Benzo (b) fluoranthene NO 0.100 0.200

Benzo (ghi) perylene NO 0.500 1.00 lOx 09/09/0421:27

Benzo (k) fluoranthene NO 0.100 0.200 2x 10/06104 13:39

Chrysene NO 0.100 0.200

Dibenzo (a,h) anthracene NO 0.200 0.400

Fluoranthene 0.621 0.500 1.00 lOx 09/09/0421:27 J
Fluorene 1.14 0.500 1.00

!ndeno (1,2,3-cd) pyrene NO 0.100 0.200 2x 10/06/0413:39

Naphthalene 26.5 0.500 1.00 lOx 09/09/0421:27

Phenanthrene 5.39 0.500 1.00

Pyrene 0.816 0.500 1.00 J

Surrogate(s): Fluorene-dl O Recovery: 81.4% Limits: 25-125%
Pyrene-dlO 98.7% 23-150% 2X 10/06/0413:39
Benzo (a) pyrene-d12 94.1% 10-125%

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes, ProjectManager

"heresults in this reportapply fa the samplesanalyzed in accordancewith the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 23 of 44

SCOEPA00014019



~........../.bI.....

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502·1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Uuits Dil Batch Prepared Analyzed Notes

P4HI069-04 Water 270S-040S26-~Wl6-65-026 Sampled: OS/26/04 13:35 R-05

Acenaphthene EPA 8270m 91.0 5.00 10.0 ug/l 100x 4090066 09/02104 09/08/0421:08

Acenaphthylene ND 10.0 10.0

Anthracene 10.3 5.00 10.0

Benzo (a) anthracene ND 5.00 10.0

Benzo (a) pyrene NO 5.00 10.0

Benzo (b) fluoranthene NO 5.00 10.0

Benzo (ghi) perylene NO 5.00 10.0

Benzo (k) fluoranthene ND 5.00 10.0

Chrysene ND 5.00 10.0

Dibenzo (a,h) anthracene ND 10.0 20.0

Fluoranthene 5.54 5.00 10.0 J
Fluorene 42.8 5.00 10.0

Indeno (1,2,3-cd) pyrene ND 5.00 10.0

Naphthalene 3600 50.0 100 1000x 09/09/0422:37

Phenanthrene 81.1 5.00 10.0 100x 09/08/0421:08

Pyrene 6.84 5.00 10.0 J

Surrogale(s): Fluorene-d1O Recovery: NR Limits: 25 - 125 % S-Ol
Pyrene-dlO NR 23 - 150 % S-Ol
Benzo (a) pyrene-d12 NR 10-125% S-Ol

North Creek Analytical- Portland

Philip Nerenberg For HowardHolmes,ProjectManager

"heresultsin this reportapply10 the samplesanalyzedin accordancewith the chain
ofcustody document. This analytical report must be reproduced in its entirely.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 24 of 44

scoEPAOOO 14020



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B. Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-04REI Water 2708-040826-MWI6-65-026 Sampled: 08/26/04 13:35 0-04,R-05

Benzo (a) anthracene EPA 8270m 0.241 0.200 0.400 ug/l 4x 4090066 09/02104 10/15/04 14:47 J
Benzo (a) pyrene NO 0.200 0.400

Benzo (b) fluoranthene NO 0.200 0.400

Benzo (k) fluoranthene NO 0.200 0.400

Chrysene 0.300 0.200 0.400 J
Dibenzo (a,h) anthracene NO 0.400 0.800

lndeno (1,2,3-cd) pyrene NO 0.200 0.400

Surrogateis): Pyrene-d/O Recovery: 99.2% Limits: 23 -150 %
Benzo (aj pyrene-d12 89.9% 10-125 %

P4HI069-05 Water 2708-040826-MWI6-45-028 Sampled: 08/26/04 15:10 R-05

Acenaphthene EPA 8270m 137 /0.0 20.0 ug/l 200x 4090066 09/02/04 09/09/04 23:10

Acenaphthylene 17.8 /0.0 20.0 J
Anthracene 22.4 /0.0 20.0

Benzo (a) anthracene NO /0.0 20.0

Benzo (a) pyrene NO /0.0 20.0

Benzo (b) fluoranthene NO 10.0 20.0

Benzo (ghi) perylene NO 10.0 20.0

Benzo (k) fluoranthene NO /0.0 20.0

Chrysene NO 10.0 20.0

Dibenzo (a,h) anthracene NO 20.0 40.0

Fluoranthene 19.6 10.0 20.0 J
Fluorene 60.7 10.0 20.0

Indeno (1,2,3-cd) pyrene NO 10.0 20.0

Naphthalene 7500 /00 200 2000x 09/09/04 23:42

Phenanthrene 154 10.0 20.0 200x 09/09/04 23:I 0

Pyrene 23.9 10.0 20.0

Surrogatets): F1uorene-d10 Recovery: NR Limits: 25 -125 % S-Dl
Pyrene-d/O NR 23-150% S-Dl
Benzo (aj pyrene-d12 NR /0-125% S-Dl

North Creek Analytical - Portland

Philip Nerenberg For HowardHolmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 25 of 44

SCOEPA00014021



~www.nc.l.bs,c...

TM
seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite 8, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW NImbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-05REI Water 2708-040826-~WI6-45-028 Sampled: 08/26/04 15:10 o-04,R-05

Benzo (a) anthracene EPA 8270m 2.64 1.25 2.50 ugll 25x 4090066 09/02/04 10/15/0413:09

Benzo (a) pyrene 2.23 1.25 2.50 J
Benzo (b) fluoranthene 2.57 1.25 2.50 R-08
Benzo (k) fluoranthene NO 1.25 2.50 R-08

Chrysene 3.33 1.25 2.50

Dibenzo (a,h) anthracene NO 2.50 5.00

Indeno (1,2,3-cd) pyrene NO 1.25 2.50

Surrogate(s): Pyrene-dlO Recovery: 118% Limits: 23 - 150 %
Benzo (a) pyrene-dl2 118% 10-125%

P4HI069-06 Water 2708-040826-MWI6-65-027 Sampled: 08/26/04 13:38 R-05

Acenaphthene EPA 8270m 85.6 5.00 10.0 ugll 100x 4090066 09/02104 09/08/0422:14

Acenaphthylene NO 10.0 10.0

Anthracene 10.3 5.00 10.0

Benzo (a) anthracene NO 5.00 10.0

Benzo (a) pyrene NO 5.00 10.0

Benzo (b) fluoranthene NO 5.00 10.0

Benzo (ghi) perylene NO 5.00 10.0

Benzo (k) fluoranthene NO 5.00 10.0

Chrysene NO 5.00 10.0

Dibenzo (a,h) anthracene NO 10.0 20.0

Fluoranthene 5.62 5.00 10.0 J
Fluorene 39.5 5.00 10.0

Indeno (1,2,3-cd) pyrene NO 5.00 10.0

Naphthalene 3870 50.0 100 1000x 09/10/0400:15

Phenanthrene 80.2 5.00 10.0 100x 09/08/0422:14

Pyrene 6.70 5.00 10.0 J

Surrogate(s): Fluorene-dl0 Recovery: NR Limits: 25 - 125 % S-Ol
Pyrene-dlO NR 23 -150 % S-Ol
Benzo (a) pyrene-d12 NR 10-125% S-Ol

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

~e results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 26 of 44
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·I0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-06REI Water 2708-040826-~WI6-65-027 Sampled: 08/26/04 13:38 0-04, R-OS

Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene

Benzo (k) fluoranthene
Chrysene

Dibenzo (a,h) anthracene

Indeno (1,2,3-cd) pyrene

EPA 8270m 0.343

ND

ND
ND

0.413

ND

ND

0.250

0.250

0.250

0.250

0.250

0.500

0.250

0.500

0.500

0.500

0.500

0.500

1.00

0.500

ug/l 5x 4090066 09/02104 10115/0414:14 J

J

Surrogate(s): Pyrene-d1O
Benzo (a) pyrene-dlZ

Recovery: 114%
100%

Limits: 23 - 150 %
10-125%

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

?Ie results in this report apply 10 the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbereproducedin itsentirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 27 of 44

scoEPAOOO 14023
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99205-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, 8eaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Conventional Chemistry Parameters per APHAIEPA Methods
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4HI069-03 Water 2708-040826-MWI6-125-025 Sampled: 08/26/04 11:30

Cyanide (amenable) EPA9010A 0.0747 0.00500 mgll Ix 4081272 08/31/04 09/03/04 12:53

Cyanide (total) EPA 9012A 0.0943 0.00500

P4HI069-04 Water 2708-040826-MWI6-65-026 Sampled: 08126/04 13:35

Cyanide (amenable) EPA 9010A 0.186 0.00500 mg/l Ix 4081272 08/31/04 09/03/04 12:53

Cyanide (total) EPA 9012A 0.402 0.00500

P4HI069-05 Water 2708-040826-MWI6-45-028 Sampled: 08/26/04 15:10

Cyanide (amenable) EPA 9010A 0.0725 0.00500 mg/l Ix 4081272 08/31/04 09/03/04 12:53

Cyanide (total) EPA9012A 0.138 0.00500

North Creek Analytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

:he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 28 of 44
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Seattle 11720 North Creek Pkwy N, SuIte 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite 6, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

BTEX per EPA Method 8021B - Laboratory Quality Control Results

North Creek Analytical - Portland

QC Batch: 4081258 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Source Spike ~C (Limits) IJD (Limits) Analyzed Notes
Result Amt

Blank (4081258-BLKl) Extracted: 08130/0416:57

Benzene EPA8021B ND 0.500 ug/l Ix 08/30/04 19:34

Toluene ND 0.500

Ethylbenzene ND 0.500

Xylenes (total) ND 1.00

Surrogatets): 4-BFB (PlD) Recovery: 96.2% Limits: 70-130% 08130104 19:34

LCS (4081258-BSl) Extracted: 08130/04 16:57

Benzene EPA8021B 20.5 0.500 ug/l Ix 20.0 102% (70-130) 08130/04 2\: 16

Toluene \9.6 0.500 98.0% (76-129)

Ethylbenzene 19.1 0.500 95.5% (82-130)

Xylenes (total) 57.4 1.00 60.0 95.7% (76-130)

Surrogate(s): 4-BFB (PID) Recovery: 99.0% Limits: 70-130% 0813010421:16

Matrix Spike (4081258-MSl) QC Source: P4H1069-06 Extracted: 08130/04 16:57

Benzene EPA8021B 2210 25.0 ug/l 50x 1250 1000 96.0% (65-144) 08131104 02:49

Toluene 1220 25.0 339 88.1% (68-139)

Ethylbenzene 1130 25.0 223 90.7% (69-144)

Xylenes (total) 3120 50.0 486 3000 87.8% (60-144)

SurrogaJe(s): 4-BFB (PID) Recovery: 97.8% Limits: 70-130% l x 0813110402:49

Matrix Spike Dup (4081 258-MSDl) QC Source: P4HI069-06 Extracted: 08130/04 16:57

Benzene EPA8021B 2270 25.0 ug/l 50x 1250 1000 102% (65-144) 2.68% (20) 08/31104 03: 17

Toluene 1300 25.0 339 96.1% (68-139) 6.35% "
Ethylbenzene 1190 25.0 223 96.7% (69-144) 5.17%

XYlenes (total) 3360 50.0 486 3000 95.8% (60-144) 7.41%

Surrogate(s): 4-BFB (PJD) Recovery: 98.0% Limits: 70-130% Ix 0813J10403:17

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 29 of 44
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776

phone: (S09) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (S03) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Total Metals per EPA 6000/7000 Series Methods - Laboratorv Oualitv Control Results

North Creek Analytical - Portland

QC Batch: 4081235 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits)~. (Limits) Analyzed Notes
Result Amt REC D

Blank (4081235-BLK1) Extracted: 08/30/04 09:48

Arsenic EPA 6020 NO 0.00100 mgtl lx 09/09/04 21 :29

Chromium NO 0.00100

Copper NO 0.00200

Lead NO 0.00100

Nickel NO 0.00200

Zinc NO 0.00500

LCS (4081235-BS1) Extracted: 08/30/0409:48

Arsenic EPA 6020 0.108 0.00100 mg/l lx 0.100 108% (80-120) 09/09/0421:35

Chromium 0.107 0.00100 107%

Copper 0.107 0.00200 107%

Lead 0.102 0.00100 102%

Nickel 0.107 0.00200 107%

Zinc 0.105 0.00500 105%

LCSDup (4081235-BSDl) Extracted: 08/30/0409:48

Arsenic EPA 6020 0.107 0.00100 rng/l lx 0.100 107% (80-120) 0.930%(20) 09/09/04 21 :42

Chromium 0.106 0.00100 106% 0.939% "

Copper 0.106 0.00200 106% 0.9390;' "

Lead 0.102 0.00100 102% 0.00% "

Nickel 0.105 0.00200 105% 1.89% "

Zinc 0.106 0.00500 106% 0.948% "

Duplicate (4081235-DUP1) QC Source: P4H10U-01 Extracted: 08130/04 09:48

Arsenic EPA 6020 0.00307 0.00100 mg/l Ix 0.00297 3.31% (20) 09/09/04 22:0 I

Chromium NO 0.00100 NO NR

Copper NO 0.00200 NO NR

Lead NO 0.00100 NO NR

Nickel 0.00159 0.00200 NO NR

Zinc NO 0.00500 NO NR

Matrix Spike (4081235-MS1) QC Source: P4H1069-03 Extracted: 08130/04 09:48

Arsenic EPA 6020 0.118 0.00100 mg/l Ix 0.00461 0.100 113% (75-125) 09110/04 02:05

Chromium 0.112 0.00100 0.00134 111%

Copper 0.111 0.00200 NO 109%

Lead 0.0980 0.00100 NO 98.0%

Nickel 0.113 0.00200 0.00542 108%

Zinc 0.108 0.00500 NO 105%

North Creek Analytical - Portland

PhilipNerenbergFor HowardHolmes,Project Manager

':heresults in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F·1, Bend, OR 97701·5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W lnternatlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Total Metals ner EPA 600017000 Series Methods _. Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081235 Water Preparation Method: EPA 200/3005

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) ~D (Limits) Analyzed Notes
Result Amt

Matrix Spike (4081235-MS2) QC Source. P4HIOl9-01 Extracted: 08130/0409:48

Arsenic EPA 6020 0.114 0.00100 mg/I Ix 0.00297 0.100 111% (75-125) 09109/0422:26

Chromium 0.109 0.00100 ND 109%

Copper 0.108 0.00200 ND 108%

Lead 0.0996 0.00100 ND 99.6%

Nickel 0.109 0.00200 ND 107%

Zinc 0.110 0.00500 ND 108%

Matrix Spike Dup (4081235-MSDl) QC Source: P4HI069-03 Extracted: 08130/0409:48

Arsenic EPA 6020 0.121 0.00100 mg/I Ix 0.00461 0.100 116% (75-125) 2.51% (20) 0911 010402:30

Chromium 0.117 0.00100 0.00134 116% 4.37%

Copper 0.114 0.00200 ND 112% 2.67%

Lead 0.0967 0.00100 ND 96.7% 1.34%

Nickel 0.118 0.00200 0.00542 113% 4.33%

Zinc 0.114 0.00500 ND 111% 5.41% "

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

~e results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 31 of 44
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seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 tax: (425) 420.9210

Spokane East 11U5 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/0416:49

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical- Portland

QCBatch: 4090189 Water Preparation Method: EPA5030B

Analyte Method Result MDL" MRL Units Dil Source Spike % (Limits) o~ (Limits) Analyzed Notes
Result Amt REC R D

Blank (4090189-BLKl)

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane

I,I-Dichloroethane

1,2-Dichloroethane

I,I-Dichloroethene

cis-I,2-Dichloroethene

trans-I,2-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropane

2,2-Dichloropropane

I,I-Dichloropropene

cis-I,3-Dichloropropene

trans-I,3-Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

EPA 8260B ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

25.0 ugll lx

1.00

1.00

1.00

1.00

1.00

5.00

10.0

5.00

1.00

1.00

10.0

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

10.0

Extracted: 09/06/0409:31

09/06/04 15:18

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he resultsin thisreportapply to thesamplesanalyzedin accordancewith thechain
ofcustodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W lnternatlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B-' Laboratory Quality Control Results

North Creek Analytical - Portland

QCBatch: 4090189 Water Preparation Method: EPAS030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC D

EPA 8260B

Limits: 75-120%

77-J29%

80-121%

80-J20%

Blank (4090189-BLK1)

Isopropylbenzene

p-Isopropyltolucne

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

I, 1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachlorocthene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

I, I,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzcne

Vinyl chloride

o-Xylene

m,p-Xylene

Surrogate(s): 4-BFB

J,2-DCA-d4

DibromoJluoromethane

To/uene-d8

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Recovery: 96.0",4

J06%

100",4

104%

2.00

2.00

5.00

1.00

5.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

ugll Ix

Extracted: 09/06/0409:31

09/06/04 15:18

09/06/04 J5:J8

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Nontqomerv, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F'I, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4090189 Water Preparation Method: EPA 5030B

Analyte Method Result MDL" MRL Units Dil Source Spike % (Limits)~ (Limits) Analyzed Notes
Result Amt REC D

LCS (4090189-BS1) Extracted: 09/06/04 09:31

Benzene EPA 82608 21.4 1.00 ug/l Ix 20.0 107% (80-120) 09/06104 13:00

Chlorobenzene 20.8 1.00 104% (80·124)

I,I-Dichloroethene 18.2 1.00 91.0% (78·120)

Toluene 21.4 1.00 107% (80-124)

Trichloroethene 202 1.00 101% (80-132)

Surrogote(s): 4-BFB Recovery: 95.0"/0 Limits: 75-120% 09/06/04 13:00

1,2-DCA-d4 97.0"/0 77-129%

Dibromofluoromethane 94.5% 80-121%

Toluene-db 97.5% 80-120%

LCS Dup (4090189-B801) Extracted: 09/06/04 09:31

Benzene EPA 82608 20.8 1.00 ugll Ix 20.0 104% (80-120) 2.84% (25) 09/06/04 13:28

Chlorobenzene 20.5 1.00 102% (80-124) 1.45% "
Ll-Dichloruethcne 17.5 1.00 87.5% (78-120) 3.92% "

Toluene 21.3 1.00 106% (80-124) 0.468% "

Trichloroethene 20.2 1.00 101% (80-132) 0.00% "

Surrogate(s): 4-BFB Recovery: 98.5% Limits: 75-120% 09/06/04 13:28

1,2-DCA-d4 98.5% 77-129%

Dibromofluoromethane 96.0% 80-121%

Toluene-db 100"/0 80-120%

Matrix Spike (4090189-MS1) QC Source: P4H1069-a3 Extracted: 09/06/0409:31

Benzene EPA 82608 22.1 1.00 ugl1 Ix NO 20.0 107% (80-124) 09/06/04 13:55

Chlorobenzene 20.6 1.00 NO 103% (72.9-134)

1,1-Dichloroethene 20.1 1.00 NO 100"10 (79.3-127)

Toluene 20.5 1.00 ND 100% (79.7-131)

Trichloroethene 20.4 1.00 NO 102% (68.4-130)

Surrogate(s): 4-BFB Recovery: 98.0% Limits: 75-120% 09/06/0413:55

1,2-DCA-d4 102% 77-129%

Dibromofluoromethane 99.0% 80-121%

Toluene-db 99.5% 80-120%

North Creek Analytical- Portland

Philip NerenbergFor HowardHolmes,ProjectManager

'he results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must he reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 34 of44
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-I0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 10/22/04 16:49

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4090189 Water Preparation Method: EPA5030B

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

Matrix Spike Dup (4090189-MSD1) QC Source: P4HI069-03 Extracted: 09/06/0409:31

Benzene
Chlorobcnzene
1,1-Dichloroethene
Toluene
Trichloroethene

EPA 8260B 21.5

20.5

19.5

20.0

19.8

1.00

1.00

1.00

1.00

1.00

ugll lx NO
NO
NO
NO
NO

20.0 104% (80-124) 2.75% (25) 09/06/0414:23

102% (72.9-134) 0.487% "

97.5% (79.3-127) 3.03% "

97.6% (79.7-131) 2.47% "

99.0% (68.4-130) 2.99%

Surrogatets): 4-BFB

1.2-DCA-d4

Dibromofluoromethane

Toluene-d8

Recovery: 98.5%

101%

98.0%

98.5%

Limits: 75-120%
77-129%

80-121%

80-120%

0910610414:23

North CreekAnalytical - Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

'he results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 35 of44
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, SulteA-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Northwest Natural

2708-30
Rob Ede

Report Created:

10/22/0416:49

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results
i ",North CreekAiialytical- Portland ! '.

QC Batch: 4090065 Water Preparation Method: EPA 3520/600Series

Analyte

Blank (4090065-BLK1)

Method Result MDL* MRL Units Dil Source Spike % (Limits) % (Limits) Analyzed
Result Am! REC RPD

Extracted: 09/02104 07:08

Notes

Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Bcnzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chlorocthoxy)methanc

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ethcr

2-Chloronaphthalcne

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysenc

Di-n-butyl phthalate

Di-n-octyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3' -Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate

2,4-Dimethylphcnol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluenc

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

EPA 8270C ND 5.00 ug/l lx 09/07/0419:35

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 50.0

ND io.o
ND 5.00

ND 5.00

ND 5.00

ND 20.0

ND 10.0

ND 5.00

ND 10.0

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 5.00

ND 10.0

ND 5.00

ND 10.0

ND 25.0

ND 5.00

ND 5.00

ND 10.0

ND 5.00

ND 5.00

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East n us Mont90mery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
phone: (s03) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:49

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4090065 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) Ril' (Limits) Analyzed Notes
Result Amt REC D

Blank (4090065-BLKl)

Hexaehlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno (1,2,3-cd) pyrene
Isophorone
2-Methylnaphthalene
2-Methylphcnol
3-,4-Methylphcnol
Naphthalene
2-Nitroanilinc
3-Nitroaniline
4-Nitroanilinc

Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene
Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

EPA 8270C ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

NO

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5.00 ugll

10.0

10.0

10.0

5.00

5.00

5.00

10.0

5.00

5.00

5.00

10.0

10.0

5.00

5.00

25.0

10.0

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

Ix

Extracted: 09/0210407:08

09/07/04 19:35

Surrogate(s): 2-Fluorobiphenyl

2-Fluorophenol

Nitrobenzene-as

Phenol-do

P:Terphenyl-d14

2,4,6- Tribromophenol

Recovery: 74.8%

76.7%
88.3%

78.0%

88.3%

96.0%

Limits: 26-135%

6-124%
23-147%

lJ-130%

38-149%

19-126%

0910710419:35

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

'he results in this report apply /0 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Nontqornery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager; Rob Ede 10122/0416:49

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Ouality Control Results

North Creek Analytical- Portland

QC Batch: 4090065 Water Preparation Method: EPA 3520/600Series

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) ;~D (Limits) Analyzed Notes
Result Amt

LCS (4090065-BS1) Extracted: 09/02/0407:08

Acenaphthene EPA8270C 61.6 5.00 ugll lx 75.0 82.1% (40-110) 09/07/0418:52

4-Chloro-3-methylphenol 122 5.00 ISO 81.3%

2-Chlorophenol 116 5.00 77.3%

1,4-Dichlorobenzene 51.1 5.00 75.0 68.1% (20-90)

2,4-Dinitrotoluene 64.3 5.00 85.7% (50-110)

4-Nitrophenol 142 25.0 ISO 94.7% (15-100)

N-Nitrosodi-n-propylamine 60.6 10.0 75.0 80.8% (40-110)

Pentachlorophenol 121 10.0 ISO 80.7% (30-120)

Phenol 110 5.00 73.3% (15-110)

Pyrene 61.0 5.00 75.0 81.3% (40-110)

1,2,4-Trichlorobenzene 54.7 5.00 72.9% (25-100)

Surrogatets): 2-Fluorobiphenyl Recovery: 68.1% Limits: 26-135% 09107104 18:52

2-Fluorophenol 74.7% 6-124%

Nurobenzene-di 88.0",{, 23-147%

Phenol-d6 76.7% 11-130%

p-Terphenyl-d14 86.5% 38-149%

2,4,6-Tribromophenol 99.3% 19-126%

Matrix Spike (4090065-MS1) QC Source: P4HI069-03 Extracted: 09102/0407:08

Acenaphthene EPA8270C 59.7 5.00 ug/l Ix 7.23 71.4 73.5% (40-110) 09/07/0420:18

4-Chloro-3-methylphenol 125 5.00 6.27 143 83.0%

2-Chlorophenol 99.6 5.00 NO 67.4%

1,4-Dichlorobenzene 45.2 5.00 NO 71.4 57.1% (20-90)

2,4-Dinitrotoluene 61.2 5.00 NO 85.7% (50-110)

4-Nitrophenol 127 25.0 NO 143 88.8% (15-100)

N-Nitrosodi-n-propylamine 52.8 10.0 NO 71.4 63.9"10 (40-110)

Pentachlorophenol 119 10.0 NO 143 83.2% (30-120)

Phenol 96.4 5.00 NO 64.5% (15-110)

Pyrene 58.8 5.00 NO 71.4 78.1% (40-110)

1,2,4-Trichlorobenzene 48.1 5.00 NO 61.0% (25-100)

Surrogate(s): 2-Fluorobiphenyl Recovery: 66.7% Limits: 26-135% 0910710420:18

2-Fluorophenol 66.7% 6-124%

Nitrobenzene-ds 76.3% 23-147%

Phenol-do 69.7% 11-130%

p-Terphenyl-d14 81.5% 38-149%

2,4,6-Tribromophenol 97.2% 19-126%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

the results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 38 of44
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 10/22/0416:49

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory OualltvContrnl Results

North Creek Analytical - Portland

QC Batch: 4090065 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) ~D (Limits) Analyzed Notes
Result Amt

Matrix Spike Dup (4090065-MSDl) QC Source: P4H1069-03 Extracted: 09/0210407:08

Acenaphthcne EPA8270C 58.3 5.00 ugll Ix 7.23 70.8 72.1% (40-110) 2.37% (36) 09/07/0421:00

4-Chloro-3-methylphenol 120 5.00 6.27 142 80.1% 4.08% (43)

2-Chlorophenol 102 5.00 NO 69.5% 2.38% (38)

1,4-Dichlorobenzene 42.0 5.00 NO 70.8 53.0"10 (20-90) 7.34% (43)

2,4-Dinitrotoluene 60.8 5.00 NO 85.9% (50-110) 0.656%(31)

4-Nitrophenol 131 25.0 NO 142 92.3% (15-100) 3.10% (36)

N-Nitrosodi-n-propylamine 51.5 10.0 NO 70.8 62.6% (40-110) 2.49% (37)

Pentachlorophenol 122 10.0 NO 142 85.9% (30-120) 2.49% (40)

Phenol 94.5 5.00 NO 63.6% (15-110) 1.99% (36)

Pyrene 57.0 5.00 NO 70.8 76.2% (40-110) 3.11% (31)

1,2,4-Trichlorobenzene 45.9 5.00 NO 58.4% (25-100) 4.68% (42)

Surrogafe(s): 2-Fluorobiphenyl Recovery: 70.6% Limits: 26-135% 0910710421:00

2-Fluorophenol 67.9% 6-124%

Nitrobenzene-di 80.4% 23·147%
Phenol-de 67.8% lJ-J30%

p-Terphenyt-dl-t 83.2% 38-149%
2,4,6- Tribromophenol 95.8% 19-126%

North Creek Analytical - Portland

Philip Nerenberg For HowardHolmes, Project Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 39 of 44
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TM
Seattle n zzo North Creek Pkwy N, Suite 400, Bothell, WA 98011-B244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776

phone: (509) 924.9200 tax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 tax: (503) 906.9210
Bend 20332 Empire Avenue, Suite r-r, Bend, OR 97701-5711

phone: (541) 383.9310 tax: 541.382.7588
Anchorage 2000 W International Airport Road, SulteA-10, Anchorage, AK 99502·1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081279 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC D

Blank (4081279-BLK1) Extracted: 08/3110409:15

Acenaphthene EPA 8270m ND 0.0500 0.100 ugll lx 09/07/0421:01

Acenaphthylene ND 0.0500 0.100

Anthracene ND 0.0500 0.100

Benzo (a) anthracene ND 0.0500 0.100

Benzo (a) pyrene ND 0.0500 0.100

Benzo (b) fluoranthene ND 0.0500 0.100

Benzo (ghi) perylene ND 0.0500 0.100

Benzo (k) fluoranthene ND 0.0500 0.100

Chrysene ND 0.0500 0.100

Dibenzo (a,h) anthracene ND 0.100 0.200

Fluorantbene ND 0.0500 0.100

Fluorene ND 0.0500 0.100

Indeno (1,2,3-cd) pyrene ND 0.0500 0.100

Naphthalene ND 0.0500 0.100

Phenanthrene ND 0.0500 0.100

Pyrene ND 0.0500 0.100

Surrogate(s): Fluorene-dIO Recovery: 92.0"/0 Limits: 25-125% 0910710421:01

Pyrene-dl O 118% 23-150%

Benzo (a) pyrene-d/2 111% 10-/25%

LCS (4081279-BS1) Extracted: 08131/0409:15

Aeenaphthene EPA 8270m 2.11 0.0500 0.100 ug/l lx 2.50 84.4% (26-135) 09/07/04 19:54

Benzo (a) pyrene 2.50 0.0500 0.100 100% (38-137)

Pyrene 2.43 0.0500 0.100 97.2% (33-133)

Surrogate(s): Fluorene-dlO Recovery: 97.2% Limits: 25-/25% 0910710419:54

Pyrene-dlO 114% 23-150%

Benzo (a) pyrene-dlZ 119% 10-/25%

LCSDup (4081279-BSD1) Extracted: 08131/0409:15

Acenaphthene EPA 8270m 2.06 0.0500 0.100 ug/l lx 2.50 82.4% (26-135) 2.40%(60) 09/07/0420:27

Benzo (a) pyrene 2.44 0.0500 0.100 97.6% (38-137) 2.43% .
Pyrene 2.38 0.0500 0.100 95.2% (33-133) 2.08% .

Surrogatets): Fluorene-dlO Recovery: 94.0% Limits: 25-/25% 0910710420:27

Pyrene-dlO 110% 23-150%

Benzo (a) pyrene-dlZ 114% 10-125%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

"he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in tts entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 40 of 44
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery} Suite 6, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 EmpIre Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4090066 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source Spike ~C (Limits) IJ'D (Limits) Analyzed Notes
Result Amt

Blank (4090066-BLK1) Extracted: 09/0210407:27

Acenaphthene EPA 8270m ND 0.0500 0.100 ug/l Ix 09/08/04 23:46

Acenaphthylene ND 0.0500 0.100

Anthracene ND 0.0500 0.100

Benzo (a) anthracene ND 0.0500 0.100

Benzo (a) pyrene ND 0.0500 0.100

Benzo (b) fluoranthene ND 0.0500 0.100

Benzo (ghi) perylene ND 0.0500 0.100

Benzo (k) fluoranthene ND 0.0500 0.100

Chrysene ND 0.0500 0.100

Dibenzo (a,h) anthracene ND 0.100 0.200

Fluoranthene ND 0.0500 0.100

Fluorene ND 0.0500 0.100

Indeno (I ,2,3-cd)pyrene ND 0.0500 0.100

Naphthalene ND 0.0500 0.100

Phenanthrene ND 0.0500 0.100

Pyrene ND 0.0500 0.100

Surrogate(s): Fluorene-dill Recovery: 80.4% Limits: 25-125% 0910810423:46

Pyrene-dl O 118% 23-150%

Benzo (a) pyrene-dlZ 96.4% 10-125%

LCS (4090066-BS1) Extracted: 09/02104 07:27

Acenaphthene EPA 8270m 1.90 0.0500 0.100 ug/l Ix 2.50 76.0% (26-135) 09/09/04 16:33

Benzo (a) pyrene 2.07 0.0500 0.100 82.8% (38-137)

Pyrene 2.19 0.0500 0.100 87.6% (33-133)

Surrogate(s): Fluorene-dJO Recovery: 85.2% Limits: 25-125% 0910910416:33

Pyrene-dl O 93.6% 23-150%

Benzo (a) pyrene-dl2 95.2% 10-125%

Matrix Spike (4090066-MS1) QC Source: P4HI069-03 Extracted: 09/02/0407:27 R-05

Acenaphthene EPA 8270m 3.85 0.500 1.00 ug/l lOx 1.74 2.38 88.7% (26-135) 09/09/04 21 :54

Benzo (a) pyrene 1.07 0.500 1.00 ND 45.0% (38-137)

Pyrene 3.43 0.500 1.00 0.816 110% (33-133)

Surrogate(s): Fluorene-dlll Recovery: 83.6% Limits: 25-125% 0910910421:54

Pyrene-dl O 127% 23-150%

Benzo (a) pyrene-dlZ 97.5% 10-125%

North Creek Analytical - Portland

Philip Nerenberg For Howard Holmes, Project Manager

ry,eresults in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 41 of 44
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Seattle llnO North Creek Pkwy N, Suite 400, Bothell, WA9BOll-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 1l1lS Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-t, Bend, OR 97701·5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK99S02-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Northwest Natural

434 NW Sixth Ave., Suite 203 Project Number: 2708-30 Report Created:

Portland, OR 97209 Project Manager: RobEde 10/22/04 16:49

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4090066 Water Preparation Method: EPA 3520/600 Series

Analyte Method Result MDL* MRL Units Dil Source ~~~e ~C (Limits) ROfD (Limits) Analyzed Notes
Result

Matrix Spike Dup (4090066-MSDl) QC Source: P4HI069-03 Extracted: 09/02/0407:27 R-OS

Recovery: 84.5%

129"/0

103%

Acenaphthene EPA 8270m

Benzo(a) pyrene
Pyrene

Surrogate(s): Fluorene-dlil

Pyrene-dlO

Benzo (a) pyrene-dlZ

3.82

0.838

3.50

0.500

0.500

0.500

1.00 ugll
1.00

1.00

Limits: 25-125%

23·150%

10-125%

lOx 1.74 2.38 87.4% (26-135) 0.782% (60) 09/09/0422:20

ND 35.2% (38-137) 243% Q-OI,J

0.816 113% (33·133) 2.02% "

0910910422:20

North CreekAnalytical- Portland

PhilipNerenbergFor HowardHolmes,ProjectManager

'"he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 42 of 44
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TM
Seattle 11720 North Creek Pkwy N, Sulte 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Northwest Natural

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-30 ReportCreated:

Portland, OR 97209 ProjectManager: Rob Ede 10/22/04 16:49

Conventional Chemistry Parameters per APHAIEPA Methods - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4081272 Water Preparation Method: General Preparation

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Blank (4081272-BLK1) Extracted: 0813110408:20

Cyanide(total) EPA9012A ND 0.00500 mgll Ix 09103104 12:53

LCS (4081272-BS1) Extracted: 08131/0408:20

Cyanide(total) EPA9012A 0.190 0.00500 mgl! Ix 0.200 95.0% (75-125) 09103/04 12:53

Matrix Spike (4081272-MS1) QC Source: P4HI069-03 Extracted: 08131/04 08 :20

Cyanide(total) EPA9012A 0.281 0.00500 mgll Ix 0.0943 0.200 93.3% (75-125) 09103/04 12:53

Matrix Spike Dup (4081272-MSD1) QC Source: P4HI069-03 Extracted: 08131/0408:20

Cyanide(total) EPA9012A 0.280 0.00500 mgll Ix 0.0943 0.200 92.8% (75-125) 0.357% (20) 09103/04 12:53

North CreekAnalytical - Portland

PhilipNerenberg For HowardHolmes, ProjectManager

me resultsin thisreportapply to thesamplesanalyzedin accordance with thechain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 43 of 44
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 553.9200 fax: (907) 553.9210

Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

ProjectName:
ProjectNumber:

ProjectManager:

Northwest Natural

2708-30

RobEde

ReportCreated:

10/22/0416:49

Report Specific Notes:

,',C','::C::
:,:'" Notes and Definitions

J

0-04

Q-OI

R-03

R-05

R-08

S-Ol

x

Estimated value.

This sample was analyzed outside the EPA recommended holding time.

The matrix spike recovery, and/or RPD, for this QC sample is outside of established control limits. Failure of a matrix spike QC sample
does not represent an out-of-control condition for the batch.

The reporting limit for this analyte was raised due to matrix interference.

Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte,
and/or matrix interference.

Due to matrix unable to resolve Benzofluoranthene isomers. Value reported only in Benzo(b) category represents Total
Benzo(b+k)fluoranthene.

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or matrix
interferences.

See case narrative.

Laboratory Reporting Conventions:

Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.

- Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).

NR 1NA - Not Reported 1Not Available

- Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.

- Sample results and reporting limits reported on a wet weight basis (as received).

- Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

- METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136,Appendix B.
*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MOL and MRLare reported
as Estimated results.

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

Reporting - Reporting limits (MOLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
limits percent solids, where applicable.

NorthCreekAnalytical - Portland

PhilipNerenberg For HowardHolmes, ProjectManager

the results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. Thisanalytical repart must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 44 of 44
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APPENDIX H

Chain-of-Custody Documentation and Laboratory Analytical Reports:
Soil Samples form June 2004 Push Probe Borings

HAHN AND ASSOCIATES, INC.

SCOEPA00014041
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HAHN AND ASSOCIATES, INC.
Environmental Consultants

434 NW Sixth AvenJe. Suite 203 • Portland OR 97209

(503) 796-0717· Fax (503) 227-2209
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NORTH CREEK ANALVTICAL COOLER RECEIPT FORM
V (Army Corp, compliant)

Client: r;ilnO . I
1. Plea~e sign for receipt and opening of -.L- cooler or other _

By (print) cS2'mh'~ (sign)-.4~~~::....-:::::::-..........-=::...--
2. Date samples received~ Date 0 e. ame L or__I__I__

3. Delivered by: _iJ~ctrcourier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable (Putcopyof shipping papers in file)

4. There were -L custody seals present, signed by B6fJ date --.L!J--iLJtfl1.
5. Were the custody seals unbroken and intact at the date and time of arrival? LVes__No

6. Was ice used? -I-!.es __no Type of ice: .__ blue ice Lgel ice _'_real ice

Temperature (degrees C) 3,7- Raytek thermometer _ . Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid? Yes X No

8. Were custody papers filled out properly (ink, signed, etc.)? X Yes No

If "no" please specify: ----------------
NoYes9. Was project identifiable from custody papers~-=!

Name of project C2QECO Ue\~__ (ifapplicable)

10. Initial and date for unpacking: ~ (initials) date -.Ji./L/&
11. Packing material: IffJ bubble wrap/bag __styrofoam __cardboard other

12. Were samples in bags? Yes f No

.IS-Ves __No

Lves_'_·No

-P-YeS_No

13. Did all containers indicated on the COC arrive?
If "no" please indicate which containers were absent _

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers _

15. Were all bottle labels complete (10, date, time, signature, etc.)?
Do the IDs, times, etc. agree with the COC?

If "no" please indicate which containers _

aF/al'tetord) __Yes'f.-- No21. Was the project manager notified of stat

16. Are containers properly preserved for indicated analysis? ~Yes __ No

17. Is there adequate volume for the test(s) requested? ~Yes __ No

18. If voa vials were submitted, are they free of bubbles? ./N/A Yes No

19. Log-in phase: Date samples were logged in: ---iI./~/E Elm Project # ;;Lff:6 ,j.2{i'

20. Logged in by (print) I J.} ,~ OJv,,·r , (sign) ---,~"-""=79-------

scoEPAOOO 14043



CUncam

.~www.ncalafn.cDIl1

29 June, 2004

Rob Ede
Hahn andAssociates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasco Upland

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, 8eaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Enclosed are the results ofanalyses forsamples received bythe laboratory on 06/11/0409:52. Ifyou
have anyquestions concerning this report, please feel freeto contact me.

Sincerely,

Philip Nerenberg
Laboratory Manager

Work Orders included in this report:

P4F0426
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

ANALYTICAL REPORTFOR SAMPLES

Reported:

06/29/04 13:44

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2708-040608-13

2708-040608-14

North Creek Analytical- Portland

(fJJ..¥~
Philip Nerenberg, Laboratory Manager

Laboratory ID

P4F0426-01

P4F0426-02

Matrix

Soil

Soil

Date Sampled

06/08/04 09:30

06/08/04 09:38

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

06/1110409:52

06/1110409:52
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:44

BTEX per EPA Method 8021B

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch

2708-040608-13 (P4F0426-0l) Soil Sampled: 06/08/04 Received: 06/11/04

Benzene NO 0.0500 mg/kgdry EPA 8021B 06114/04 06/16/04 4060531
Toluene NO 0.0500
Ethylbenzene NO 0.0500
Xylenes (total) NO 0.0500

Surr: a.a.a-TFT (PID) 91.4 % 60-130

2708-040608-14 (P4F0426-02) Soil Sampled: 06/08/04 Received: 06/11/04

Benzene NO 0.0500 mg/kgdry EPA 8021B 06114/04 06116/04 4060531
Toluene NO 0.0500
Ethylbenzene ND 0.0500
Xy1enes (total) NO 0.0500

Surr: a,a,a-TFT (PID) 89.6% 60-130

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(jJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 oflO
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:44

Analyte

2708-040608-13 (p4F0426-0l) Soil

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene

Fluoranthene
Fluorene

lndeno (1,2,3-cd) pyrene
Naphthalene
Phenanthrene
Pyrene

Surr: Fluorene-d10
Surr: Pyrene-dJO

Surr: Bento (a) pyrene-d12

2708-040608·14 (P4F0426-02) Soil

Acenaphthene

Acenaphthy1ene

Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a.h) anthracene

Fluoranthene
Fluorene

Indeno (1,2,3-cd) pyrene
Naphthalene

Phenanthrene
Pyrene

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North Creek Analytical - Portland

Reporting
Result Limit Units Dilution Method Prepared Analyzed Batch

Sampled: 06/08/04 Received: 06/11104

ND 168 uglkg dry 5 EPA 8270m 06116/04 06/22/04 4060661

NO 168

NO 168

240 168

323 168

303 168

306 168

211 168

330 168
NO 168

370 168

NO 168

233 168

NO 168

290 168

454 168

120% 40-150

121% 40-150

115% 40-150

Sampled: 06/08/04 Received: 06/11104

NO 3350 uglkg dry 100 EPA 8270m 06/16/04 06122104 4060661

NO 3350

NO 3350

15700 3350

22100 3350

20900 3350

24200 3350

11800 3350

20400 3350

NO 3350

56800 3350

NO 3350

16400 3350

NO 3350

18200 3350

62100 3350

Notes

R-05

R·05

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ).J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 10
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, 5uite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, 5uite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06129/04 13:44

Polynuclear Aromatic Compounds per EPA 8270M·SIM

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040608-14 (P4F0426-02) Soil Sampled: 06/08/04 Received: 06/11/04 R-05

Surr: Fluorene-dlO NR 40-150 S-O}

Surr: Pyrene-dlO NR 40-150 S-O}

Surr: Benzo (a) pyrene-d12 NR 40-150 S-O}

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 10
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06129/04 13:44

Percent Dry Weight (Solids) per Standard Methods

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040608-13 (p4F0426-01) Soil Sampled: 06/08/04 Received: 06/11/04

% Solids 89.5 1.00 % by Weight NCASOP 06117/04 06118/04 4060748

2708-040608-14 (p4F0426-02) Soil Sampled: 06/08/04 Received: 06/11/04

% Solids 81.1 1.00 % by Weight NCASOP 06117/04 06118/04 4060748

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

(jJ)..tp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

PageS of 10
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 9B0l1-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 9700B-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:44

North Creek Anal .cal- Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060531- EPA 5035

Blank (4060531-BLKl) Prepared: 06114/04 Analyzed: 06/16/04
Benzene NO 0.0500 mglkg

Toluene NO 0.0500

Ethylbenzene NO 0.0500
Xylenes (total) NO 0.0500

Surr: a,a,a-TFT(PID) 1.41 1.25 113 60-130

LCS (4060531-BS1) Prepared: 06114/04 Analyzed: 06/16/04

Benzene 1.43 0.0500 mglkg 1.25 114 70-130
Toluene 1.44 0.0500 1.25 115 70-130
Ethylbenzene 1.36 0.0500 1.25 109 70-130
Xylenes (total) 4.26 0.0500 3.75 114 70-130

Surr: a,a,a-TFT (PID) 1.39 1.25 111 60-130

Matrix Spike (4060531-MS1) Source: P4F0423-06 Prepared: 06/14/04 Analyzed: 06/16/04
Benzene 1.31 0.0500 mglkg dry 1.52 0.0151 85.2 65-130
Toluene 1.35 0.0500 1.52 0.0134 87.9 65-130
Ethylbenzene 1.27 0.0500 1.52 NO 83.6 65-130

Xylenes (total) 3.97 0.0500 4.55 NO 87.3 65-130

Surr: a,a,a-TFT (PID) 0.999 1.52 65.7 60-130

Matrix Spike Dup (4060531·MSDl) Source: P4F0423·06 Prepared: 06114/04 Analyzed: 06/16/04
Benzene 1.32 0.0500 mglkg dry 1.52 0.0151 85.8 65-130 0.760 20
Toluene 1.38 0.0500 1.52 0.0134 89.9 65-130 2.20 20

Ethylbenzene 1.29 0.0500 1.52 NO 84.9 65-130 1.56 20
Xylenes (total) 3.99 0.0500 4.55 NO 87.7 65-130 0.503 20

Surr: a,a,a-TFT (PID) 1.03 1.52 67.8 60-130

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 10
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906,9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:44

North Creek Anal ical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060661- EPA 3550

Blank (4060661-BLK1) Prepared & Analyzed: 06/16/04

Acenaphthene NO 13.4 ug/kg

Acenaphthylene NO 13.4

Anthracene NO 13.4

Benzo (a) anthracene NO 13.4

Benzo (a) pyrene NO 13.4

Benzo (b) fluoranthene NO 13.4

Benzo (ghi) perylene NO 13.4

Benzo (k) fluoranthene NO 13.4

Chrysene NO 13.4

Dibenzo (a.h) anthracene NO 13.4

Fluoranthene NO 13.4

Fluorene NO 13.4

Indeno (l,2,3-cd) pyrene NO 13.4
Naphthalene NO 13.4

Phenanthrene NO 13.4

Pyrene NO 13.4

Surr: Fluorene-dlO 93.3 83.3 112 40-150

Surr: Pyrene-d1O 103 83.3 124 40-150

Surr: Benzo (aJ pyrene-d12 97.3 83.3 117 40-150

LCS (4060661-BS1) Prepared: 06/16/04 Analyzed: 06/17/04

Acenaphthene 172 13.4 ug/kg 167 103 33-139

Benzo (a) pyrene 180 13.4 167 108 45-149

Pyrene 197 13.4 167 118 39-138

Surr: Fluorene-dlO 97.3 83.3 117 40-150

Surr: Pyrene-dlO 114 83.3 137 40-150

Surr: Benzo (a} pyrene-d12 103 83.3 124 40-150

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ)J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 10
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--------------

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·9223
425.420.9200 fax 425.420.9Z10

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9Z90

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

06/29/04 13:44

North Creek Anal ical - Portland

Analyte

Batch 4060661 - EPA 3550

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Matrix Spike (4060661-MS1)
Acenaphthene
Benzo (a) pyrene
Pyrene

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

Matrix Spike Dup (4060661-MSDl)
Acenaphthene

Benzo (a) pyrene
Pyrene

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

Source: P4F027S-01 Prepared: 06116/04 Analyzed: 06/21104 R-05
7690 670 uglkgdry 194 7950 -134 33-139 Q-Ol

654 670 194 417 122 45-149
7910 670 194 6950 >300% 39-138 Q-Ol

ND 96.9 NR 40-150 S-01
ND 96.9 NR 40-150 S-01
ND 96.9 NR 40-150 S-01

Source: P4F0275-01 Prepared: 06116/04 Analyzed: 06/21104 R-OS
8680 670 uglkg dry 194 7950 >300% 33-139 12.1 60 Q-Ol

639 670 194 417 114 45-149 2.32 60
7580 670 194 6950 >300% 39-138 4.26 60 Q-Ol

ND 96.9 NR 40-150 S-01
ND 96.9 NR 40-150 S-01
ND 96.9 NR 40-150 S-01

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of 10
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Hahn and Associates. Inc.
434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland
Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:44

North Creek Anal 'cal- Portland

Analyte

Batch 4060748· Dry Weight

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Duplicate (4060748·DUPl)
% Solids

Duplicate (4060748-DUP2)
% Solids

Duplicate (4060748·DUP3)
% Solids

Duplicate (4060748·DUP4)
% Solids

North Creek Analytical- Portland

OJJ4;~
Philip Nerenberg, Laboratory Manager

Source: P4F0470-02
94.0 1.00% by Weight

Source: P4F0470-03
95.1 1.00% by Weight

Source: P4F0619·01
73.9 1.00% by Weight

Source: P4F0619·02
71.8 1.00% by Weight

Prepared: 06/17/04 Analyzed: 06/18/04
93.9 0.106

Prepared: 06/17/04 Analyzed: 06/18/04
94.9 0.211

Prepared: 06/17/04 Analyzed: 06/18/04
74.1 0.270

Prepared: 06/17/04 Analyzed: 06/18/04
72.2 0.556

North Creek Analytical, Inc.
Environmental Laboratory Network

20

20

20

20

Page 9 of 10
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
42S.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:44

Notes and Definitions

Q-Ol The matrix spike recovery, and/or RPD, for this QC sample is outside of established control limits. Failure of a matrix spike QC
sample does not represent an out-of-control condition for the batch.

R-05 Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte,
and/or matrix interference.

S-Ol The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or
matrix interferences.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ..¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 10
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NORTH Cf'.::t:K ANALYTICAL COOLER RECElr r FORM
V (Army Corp. compliant)

Client: L;.flhn I
1. Plea~e sign for receipt and opening of-.l- cooler or other _

By (print) &~mi?·]9s...c::af~ (sign)~~~~e:.-~-~-
2. Dale samples rer:eived -...-If.t--h.-{)y; Dat~t e. arneL or __1__1__
3. Delivered by:L~courier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable (Put copy of shipping papers in file)

4. There were / custody seals present, signed by B6J:;) date -LL1-il-164 .
5. Were the custody seals unbroken and intact at the date and time of arrival? --1-Yes __No

6. Was ice used? -I-yes __no Type of ice: __ blue ice Lgel ice _._real ice

Temperature (degrees C) .3; 7,- Raytek thermometer Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid? Yes ;( No

8. Were custody papers filled out properly (ink, signed, etc.)? X Yes No

If "no" please specify:-----------------
9. Was project iden~ifiable from"cust~dY papers? ! )( Yes No

Name of project (--;(1fr0 Up\Q~;d (if applicable) .

10. Initial and date for unpacking: Z1fP (initials) date -4z1-f.L1 !fl/
11. Packing material: dfJ bubble wraplbag __styrofoam __cardboard other

12. Were samples in bags? Yes /. No

"i. Yes13. Did all containers indicated on the COC arrive?
If "no" please indicate which containers were absent _

No

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers _

15. Were all bottle labels complete (ID, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?
If "no" please indicate which containers _

-4-Yes __No

f. Yes No

..:/-. Yes __No

16. Are containers properly preserved for indicated analysis? 'I Yes No

17. Is there adequate volume for the test(s} requested? L Yes No

18. If voa vials were submitted, are they free of bubbles? L N/A Yes No

19. Log-in phase: Date samples were logged in: _/.e..J.Li-If!i.. Elm Project # ;;t[f{)L./J.3
20. Logged in by (print) <-Xtfat1 f!t;75tJ.-r«j . (sign)~~~.cr-----~. ('7
21. Was the project manager notified of status? (Use back of r Yes No

scoEPAOOO 14056
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29 June, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasco Upland

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Enclosed are the results ofanalyses for samples received bythe laboratory on 06/11/04 09:52. Ifyou
have anyquestions concerning this report, please feel free to contact me.

Sincerely,

Philip Nerenberg
Laboratory Manager

Work Orders included in this report:

P4F0423

SCOEPA00014057
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Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B. Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland
Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:52

ANALYTICAL REPORT FOR SAMPLES

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2108-040607-06

2108-040607-11

North Creek Analytical - Portland

OJ).,tp~
Philip Nerenberg, Laboratory Manager

Laboratory ID

P4F0423-01

P4F0423-06

Matrix

Soil

Soil

Date Sampled

06/07/0409:20

06/07/0414:40

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

06/11/04 09:52

06/11/04 09:52

Page 1 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906,9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382,7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:52

BTEX per EPA Method 8021B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2108-040607-06 (P4F0423-0l) Soil

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Surr: a.a,a-TFT (PID)

2108-040607-11 (p4F0423-06) Soil

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Surr: a,a,a-TFT (PID)

Sampled: 06/07/04 Received: 06/11/04

137 2.00 mglkgdry 40 EPA 8021B 06114/04 06116/04 4060531
95.6 2.00
77.3 2.00
92.6 2.00

NR 60-130 S-01

Sampled: 06/07/04 Received: 06/11/04

NO 0.0500 mglkgdry EPA 8021B 06114/04 06116/04 4060531
NO 0.0500
NO 0.0500
NO 0.0500

75.7% 60-130

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJt¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmentat Laboratory Network

Page 2 of12
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, 5ulte B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

06/29/04 13:52

Polynuclear Aromatic Compounds per EPA 8270M·SIM

North Creek Analytical. Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch

2108·040607·06 (P4F0423·01) Soil Sampled: 06/07/04 Received: 06/11/04

Acenaphthene 977000 335000 ug/kgdry 5000 EPA 8270m 06116/04 06122/04 4060661
Acenaphthylene 2400000 335000
Anthracene 1760000 335000
Benzo (a) anthracene 1240000 335000
Benzo (a) pyrene 1170000 335000
Benzo (b) fluoranthene 688000 335000
Benzo (ghi) perylene 700000 335000
Benzo (k) fluoranthene 731000 335000
Chrysene 1480000 335000
Dibenzo (a.h) anthracene ND 335000
Fluoranthene 4890000 335000
Fluorene 1740000 335000
Indeno (1,2,3-cd) pyrene 522000 335000
Naphthalene 27600000 3350000 50000 06122/04
Phenanthrene 9750000 335000 5000 06122/04

Pyrene 5360000 335000

Surr: Fluorene-dl O NR 40-150
Surr: Pyrene-dlO NR 40-150

Surr: Benzo (a) pyrene-d12 NR 40-150

2108·040607·11 (P4F0423.06) Soil Sampled: 06/07/04 Received: 06111104

Acenaphthene NO 670 ug/kgdry 20 EPA 8270m 06116/04 06122/04 4060661
Acenaphthylene 745 670
Anthracene 996 670
Benzo (a) anthracene 4210 670
Benzo (a) pyrene 6820 670
Benzo (b) fluoranthene 4970 670
Benzo (ghi) perylene 5480 670
Benzo (k) fluoranthene 4210 670
Chrysene 5320 670
Dibenzo (a,h) anthracene 1040 670
Fluoranthene 6430 670
Fluorene NO 670
Indeno (1,2,3-cd) pyrene 4010 670
Naphthalene NO 670
Phenanthrene 2690 670
Pyrene 9700 670

Notes

R·05

S-01
S-01

S-01

R·05

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

(p).J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of12
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:52

Polynuclear Aromatic Compounds per EPA 8270M-SIM

North Creek Analytical. Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2108-040607-11 (p4F0423-06) Soil Sampled: 06/07/04 Received:06/11/04 R·05

Surr: Fluorene-dlO NR 40-150 S-Ol

Surr: Pyrene-dlO NR 40-150 S-Ol

Surr: Benzo (a) pyrene-d12 NR 40-150 S-Ol

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ)..tp~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 tax 425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 tax 509.924,9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 tax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 tax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:52

TCLP Volatile Organic Compounds per EPA Method 131118260B

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2108-040607-06 (p4F0423-0l) Soil Sampled: 06/07/04 Received: 06111104

Benzene 4.10 0.0500 mg/I 5 131118260B 06123/04 06125/04 4061033

Surr: 4-BFB 96.0% 75-130
Surr: Dibromofluoromethane 110% 75-130
Surr: Toluene-dB 105% 75-130

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:52

Percent Dry Weight (Solids) per Standard Methods

North Creek Analytical. Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2108·040607·06 (p4F0423·0l) Soil Sampled: 06/07/04 Received: 06/11/04

% Solids 78.0 1.00 % by Weight NCASOP 06117/04 06/18/04 4060748

2108·040607·11 (P4F0423.06) Soil Sampled: 06/07/04 Received: 06/11/04

% Solids 82.4 1.00% by Weight NCASOP 06117/04 06118/04 4060748

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJ.u'P~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/0413:52

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060531- EPA 5035

Blank (4060531-BLK1) Prepared: 06114/04 Analyzed: 06116/04
Benzene NO 0.0500 mg/kg

Toluene NO 0.0500

Ethylbenzene NO 0.0500
Xylenes (total) NO 0.0500

Surr: a,a,a-TFT (PlD) 1.41 1.25 113 60-130

LCS (4060531·BS1) Prepared: 06114/04 Analyzed: 06/16/04
Benzene 1.43 0.0500 mglkg 1.25 114 70-130
Toluene 1.44 0.0500 1.25 115 70-130
Ethylbenzene 1.36 0.0500 1.25 109 70-130
Xylenes (total) 4.26 0.0500 3.75 114 70·130

Surr: a,a,a-TFT (PlD) 1.39 1.25 111 60-130

Matrix Spike (4060531-MSl) Source: P4F0423-06 Prepared: 06/14/04 Analyzed: 06116104
Benzene 1.31 0.0500 mglkg dry 1.52 0.0151 85.2 65-130
Toluene 1.35 0.0500 1.52 0.0134 87.9 65-130
Ethylbenzene 1.27 0.0500 1.52 NO 83.6 65-130

Xylenes (total) 3.97 0.0500 4.55 NO 87.3 65-130

Surr: a,a,a-TFT (PlD) 0.999 1.52 65.7 60-130

Matrix Spike Dup (4060531·MSD1) Source: P4F0423-06 Prepared: 06114/04 Analyzed: 06/16/04
Benzene 1.32 0.0500 mglkg dry 1.52 0.0151 85.8 65-130 0.760 20
Toluene 1.38 0.0500 1.52 0.0134 89.9 65-130 2.20 20
Ethylbenzene 1.29 0.0500 1.52 NO 84.9 65-130 1.56 20
Xylenes (total) 3.99 0.0500 4.55 NO 87.7 65-130 0.503 20

Surr: a,a,a-TFT (PlD) 1.03 1.52 67.8 60-130

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJM.p~
Philip Nerenberg, Laboratory Manager

North Creek Analyticat, Inc.
Environmental Laboratory Network

Page 7 of 12
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06129/04 13:52

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060661- EPA 3550

Blank (4060661-BLK1) Prepared & Analyzed: 06/16/04

Acenaphthene NO 13.4 uglkg

Acenaphthylene NO 13.4

Anthracene NO 13.4

Benzo (a) anthracene NO 13.4
Benzo (a) pyrene NO 13.4

Benzo (b) fluoranthene NO 13.4
Benzo (ghi) perylene NO 13.4

Benzo (k) fluoranthene NO 13.4

Chrysene NO 13.4

Dibenzo (a,h) anthracene NO 13.4

Fluoranthene NO 13.4

Fluorene NO 13.4

Indeno (l,2,3-cd) pyrene NO 13.4

Naphthalene NO 13.4

Phenanthrene NO 13.4

Pyrene NO 13.4

Surr: Fluorene-dlO 93.3 83.3 112 40-150

Surr: Pyrene-dlO 103 83.3 124 40-150

Surr: Bento (a) pyrene-d12 97.3 83.3 117 40-150

LCS (4060661-BS1) Prepared: 06/16/04 Analyzed: 06/17/04

Acenaphthene 172 13.4 uglkg 167 103 33-139
Benzo (a) pyrene 180 13.4 167 108 45-149

Pyrene 197 13.4 167 118 39-138

Surr: Fluorene-d1O 97.3 83.3 117 40-150

Surr: Pyrene-d10 114 83.3 137 40-150

Surr: Benzo (a) pyrene-d12 103 83.3 124 40-150

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)><¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:52

North Creek Anal tical - Portland

Analyte

Batch 4060661 - EPA 3550

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Matrix Spike (4060661-MSl)

Acenaphthene
Benzo (a) pyrene

Pyrene

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

Matrix Spike Dup (4060661-MSDl)
Acenaphthene

Benzo (a) pyrene
Pyrene

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

Source: P4F0275-01 Prepared: 06/16/04 Analyzed: 06/21/04 R-05
7690 670 uglkgdry 194 7950 -134 33-139 Q-OI

654 670 194 417 122 45-149
7910 670 194 6950 >300% 39-138 Q-OI

ND 96.9 NR 40-150 S-01
ND 96.9 NR 40-150 S-01

ND 96.9 NR 40-150 S-01

Source: P4F0275-01 Prepared: 06/16/04 Analyzed: 06/21104 R-05
8680 670 uglkgdry 194 7950 >300% 33-139 12.1 60 Q-OI

639 670 194 417 114 45-149 2.32 60
7580 670 194 6950 >300% 39-138 4.26 60 Q-Ol

ND 96.9 NR 40-150 S-01
ND 96.9 NR 40-150 S-01
ND 96.9 NR 40-150 S-01

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of 12

scoEPAOOO 14066



Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:52

North Creek Anal tical - Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4061033 - EPA 5030B

Blank (4061033-BLKl) Prepared: 06/23/04 Analyzed: 06/25/04
Benzene ND 0.0100 mg/I

Surr: 4-BFB 0.0182 0.0200 91.0 75-130

Surr: Dibromofluoromethane 0.0212 0.0200 106 75-130

Surr: Toluene-d8 0.0203 0.0200 102 75-130

LCS (4061033·BSl) Prepared: 06/23/04 Analyzed: 06/24/04
Benzene 0.224 0.0100 mg/I 0.200 112 66-142

Surr: 4-BFB 0.0185 0.0200 92.5 75-130
Surr: Dibromofluoromethane 0.0204 0.0200 102 75-130

Surr: Toluene-d8 0.0198 0.0200 99.0 75-130

LCS Dup (4061033·BSDl) Prepared: 06/23/04 Analyzed: 06/24/04
Benzene 0.233 0.0100 mg/I 0.200 116 66-142 3.94 21

Surr: 4-BFB 0.0195 0.0200 97.5 75-130

Surr: Dibromofluoromethane 0.0213 0.0200 106 75-130

Surr: Toluene-db 0.0203 0.0200 102 75-130

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

rP}.J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.90&.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06129/04 13:52

orth Creek Anal tical - Portland

Analyte

Batch 4060748 - Dry Weight

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Duplicate (4060748-DUPl)
% Solids

Duplicate (4060748-DUP2)
% Solids

Duplicate (4060748-DUP3)
% Solids

Duplicate (4060748-DUP4)
% Solids

North Creek Analytical- Portland

OJ)J.p~
Philip Nerenberg, Laboratory Manager

Source: P4F0470-02
94.0 1.00% by Weight

Source: P4F0470-03
95.1 1.00% by Weight

Source: P4F0619-01
73.9 1.00% by Weight

Source: P4F0619-02
71.8 1.00% by Weight

Prepared: 06117/04 Analyzed: 06118/04
93.9 0.106

Prepared: 06/17/04 Analyzed: 06/18/04
94.9 0.211

Prepared: 06117/04 Analyzed: 06/18/04
74.1 0.270

Prepared: 06117/04 Analyzed: 06118104
72.2 0.556

North Creek Analytical, Inc.
Environmental Laboratory Network

20

20

20

20
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/29/04 13:52

Notes and Definitions

Q-Ol The matrix spike recovery, and/or RPD, for this QC sample is outside of established control limits. Failure of a matrix spike QC
sample does not represent an out-of-control condition for the batch.

R-05 Reporting limits raised due to dilution necessary for analysis. Sample contains high levels of reported analyte, non-target analyte,
and/or matrix interference.

S-OI The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or
matrix interferences.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain ofcustody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ..¥~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 120f 12
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HAHN AND ASSOCIATES, INC.
Environmental Consultants

434 NW Sixth Avenue. Suite 203 • Portland OR 97209

(503) 796-0717· Fax (503) 227-2209

Laboratory

Lab Project No.

Nedl" G-Qel:.. ~I#~
f<3rH~"J, qp....

---_...-- _.._-

vqf[,I\~
CHAIN OF CUSTODY

Chain of Custody No. _ ...__.. _
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Project No.

Project Name
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NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
(Army Corp. compliant)

Client: t\!J. \/,\/) ~ ~~
1. Please sign for receipt and opening of I cooler or other _

By (print) \ftJiJ\1'>.~'f'J (sign)~6LJCth~
2. Date samples 'lved --.JaJ2.Jrii Date opened: SamelL or __1__1__

3. Delivered by: . 9~courier_FedEX_UPs_courier_Client_Other _

Airbill # if applicable (Put copy of shipping papers in file)

4. There were J custody seals present, signed by~ date lr:2.-/~t)(/.
5. Were the custody seals unbroken and intact at the date and time of arrival? ..1Yes __No

6. Was ice used? :t.-yes __no Type of ice: __ blue ice __gel ice Lreal ice

Temperature (degrees C) ·X· Raytek thermometer ,.;;l. Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid? Yes X No

8. Were custody papers filled out properly (ink, signed, etc.)? X Yes No

If "no" please specify:----------------
9. Was project identifiable from custody papers? .1Yes No

Name of project ?:tuf{C', ltP,u..,L' JC( (if applicable)

10. Initial and date for unpacking: Ut; (initials) date -ia.-1.E!..-1.c!::(
11. Packing material: tJ.Abubble wrap/bag __styrofoam __cardboard other

12. Were samples in bags? Yes Y No

13. Did all containers indicated on the cae arrive? -LYes No

If "no" please indicate which containers were absent _

'-xYes__No

X Yes No»:Yes--No

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers _

15. Were all bottle labels complete (10, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?
If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis?

17. Is there adequate volume for the test(s) requested?

--.XYes

X Yes

No

No

18. If voa vials were submitted, are they free of bubbles? ~ N/A Yes No

19. Log-in phase: Date sam!'les we,:" logged in: --'e.t-l:;..I~ Elm Project#P~WJ3

20. Logged in by (print). \I'\M$~ (sign) VfMJJJJbfA. ~v (&10::0

21. Was the project manager notified of status? (Use back of form asa record) __Yes~ No

SCOEPA00014071



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

22 June, 2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasco Upland

Enclosed are the results of analyses for samples received by the laboratory on 06/02104 15:00. If you
have any questions concerning this report, please feel free to contact me.

Sincerely,

Philip Nerenberg
Laboratory Manager

Work Orders included in this report:

P4F0113

scoEPAOOO 14072
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland
ProjectNumber: 2708 Reported:

Project Manager: Rob Ede 06/22104 II :43

ANALYTICAL REPORT FOR SAMPLES

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Sample ID

2708-040601-01

2708-040601-03

2708-040601-04

North Creek Analytical - Portland

UJ)..1p~
Philip Nerenberg, Laboratory Manager

Laboratory ID

P4FOl13-01

P4FOl13-03

P4F01l3-04

Matrix

Soil

Soil

Soil

Date Sampled

06101/04 09:00

06/01104 09:20

06/01104 09:55

North Creek Analytical, Inc.
Environmental Laboratory Network

Date Received

06/02104 15:00

06/02104 15:00

06/02104 15:00

Page 1 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 11:43

BTEX per EPA Method 8021B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040601-01 (p4F0113-01) Soil

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Surr: a.a.a-TFT (PID)

2708-040601-03 (P4F0113-03) Soil

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Surr: a,a,a-TFT (PID)

2708-040601-04 (P4F0113-04) Soil

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Surr: a,a,a-TFT (PID)

ND 0.0500 mglkgdry
ND 0.0500
ND 0.0500
ND 0.0500

91.4 % 60-130

ND 0.0500 rug/kg dry
ND 0.0500
ND 0.0500
ND 0.0500

87.3 % 60-130

ND 0.0500 mglkgdry
ND 0.0500
ND 0.0500
ND 0.0500

63.8% 60-130

Sampled: 06/01104 Received: 06/02104

EPA 8021B 06/07/04 06/09/04 4060277

Sampled: 06/01104 Received: 06/02/04

EPA 8021B 06/07/04 06/09/04 4060277

Sampled: 06/01104 Received: 06/02104

EPA 8021B 06/07/04 06/09/04 4060277

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 12
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Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland
Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 11:43

Polynuclear Aromatic Compounds per EPA 8270M·SIM

North Creek Analytical> Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708-040601-01 (P4F0113-0l) Soil

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) peryIene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene
F1uoranthene
Fluorene
Indeno (1,2,3-cd) pyrene
Naphthalene
Phenanthrene
Pyrene

Surr: Fluorene-dlO
Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

2708-040601-03 (P4F0113-03) Soil

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Chrysene
Oibenzo (a,h) anthracene

FIuoranthene
Fluorene
Indeno (1,2,3-cd) pyrene
Naphthalene
Phenanthrene
Pyrene

North Creek Analytical- Portland

OJ,Up~
Philip Nerenberg, Laboratory Manager

NO 13.4 uglkgdry
NO 13.4
NO 13.4

NO 13.4
NO 13.4
NO 13.4

14.0 13.4
NO 13.4
NO 13.4
NO 13.4
NO 13.4
NO 13.4

NO 13.4
NO 13.4
NO 13.4
NO 13.4

93.6% 40-150
110% 40-150

90.5% 40-150

NO 13.4 uglkgdry
NO 13.4
NO 13.4

23.1 13.4
35.1 13.4
31.4 13.4
37.0 13.4
24.7 13.4
30.7 13.4
NO 13.4

41.7 13.4
NO 13.4
25.5 13.4

NO 13.4
38.7 13.4
69.0 13.4

Sampled: 06/01104 Received: 06/02104

EPA 8270m 06/03/04 06/09/04 4060142

Sampled: 06/01104 Received: 06/02104

EPA 8270m 06/03/04 06/09/04 4060142

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 ofl2
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 11:43

Polynuclear Aromatic Compounds per EPA 8270M·SIM

North Creek Analytical. Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040601-03 (P4F0113-03) Soil Sampled: 06/01/04 Received: 06/02/04

Surr: Fluorene-dlO 79.2 % 40-150
Surr: Pyrene-dlO 96.4 % 40-150
Surr: Benzo (a) pyrene-d12 78.6% 40-150

2708-040601-04 (p4F0113-04) Soil Sampled: 06/01/04 Received: 06/02104

Acenaphtl1ene NO 13.4 ug/kgdry EPA 8270m 06/03/04 06/09/04 4060142
Acenaphthylene NO 13.4
Anthracene 14.0 13.4
Benzo (a) anthracene 32.7 13.4
Benzo (a) pyrene 41.9 13.4
Benzo (b) fluoranthene 33.6 13.4
Benzo (ghi) perylene 32.2 13.4

Benzo (k) fluoranthene 25.0 13.4
Chrysene 37.7 13.4
Dibenzo (a,h) antl1racene NO 13.4
Fluoranthene 95.3 13.4
Fluorene NO 13.4
Indeno (1,2,3-cd) pyrene 22.2 13.4
Naphtl1alene NO 13.4
Phenanthrene 47.6 13.4
Pyrene 143 13.4

Surr: Fluorene-dlO 100% 40-150
Surr: Pyrene-dIO 119% 40-150
Surr: Benzo (a) pyrene-d12 94.1 % 40-150

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJJ,.1p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave.•Suite 203

Portland, OR 97209

-------------

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924,9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906,9210

Bend 20332 Empire Avenue, 5uite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasca Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22/04 11:43

Conventional Chemistry Parameters per APHAIEPA Methods

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708-040601-01 (P4F0113-0l) Soil

Cyanide (total)

2708-040601-03 (p4FOI13-03) Soil

Cyanide (total)

ND

ND

0.435 mglkgdry

0.379 mglkgdry

Sampled: 06/01104 Received: 06/02104

EPA9010B 06111/04 06111104 4060488

Sampled: 06/01104 Received: 06/02/04

EPA 9010B 06111/04 06111104 4060488

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJ~~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

PageS of12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06/22104 11:43

Percent Dry Weight (Solids) per Standard Methods

North Creek Analytical- Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

2708·040601-01 (p4F0113-0l) Soil Sampled: 06/01104 Received: 06/02104

% Solids 82.3 1.00% by Weight NCASOP 06/07/04 06/08/04 4060285

2708-040601-03 (p4F0113-03) Soil Sampled: 06/01/04 Received: 06/02104

% Solids 75.6 1.00% by Weight NCASOP 06/07/04 06/08/04 4060285

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

2708·040601-04 (p4F0113-04) Soil

% Solids

North Creek Analytical - Portland

OJJ.¥~
Philip Nerenberg, Laboratory Manager

70.5 1.00% by Weight

Sampled: 06/01104 Received: 06/02104

NCASOP 06/07/04 06/08/04 4060285

North Creek Analyticaf, Inc.
Environmentaf Laboratory Network

Page 60f 12
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Thl
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223

425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasca Upland

Project Number: 2708

Project Manager: RobEde

Reported:

06122104 11:43

North Creek Anal tical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060277 • EPA 5035

Blank (4060277-BLKl) Prepared: 06/07/04 Analyzed: 06108104
Benzene NO 0.0500 mg/kg

Toluene NO 0.0500

Ethylbenzene NO 0.0500

Xylenes (total) NO 0.0500

Surr: a,a,a-TFT(PID) 1.35 1.25 108 60-130

LCS (4060277-BS1) Prepared: 06107/04 Analyzed: 06/08/04
Benzene 1.36 0.0500 mg/kg 1.25 109 70-130

Toluene 1.42 0.0500 1.25 114 70-130

Ethylbenzene 1.32 0.0500 1.25 106 70-130

Xylenes (total) 4.44 0.0500 3.75 118 70-130

Surr: a,a,a-TFT (PlD) 1.42 1.25 114 60-130

Matrix Spike (4060277-MS1) Source: P4F0113-01 Prepared: 06/07/04 Analyzed: 06/09/04
Benzene 1.29 0.0500 mg/kg dry 1.52 NO 84.9 65-130

Toluene 1.36 0.0500 1.52 NO 89.5 65-130

Ethylbenzene 1.34 0.0500 1.52 NO 88.2 65-130

Xylenes (total) 4.33 0.0500 4.55 NO 95.2 65-130

Surr: a,a,a-TFT (PlD) 0.809 1.52 53.2 60-130 S-09

Matrix Spike Dup (4060277·MSDl) Source: P4F0113-01 Prepared: 06/07/04 Analyzed: 06/09/04

Benzene 1.36 0.0500 mg/kg dry 1.52 NO 89.5 65-130 5.28 20

Toluene 1.45 0.0500 1.52 NO 95.4 65-130 6.41 20

Ethylbenzene 1.40 0.0500 1.52 NO 92.1 65-130 4.38 20

Xylenes (total) 4.49 0.0500 4.55 NO 98.7 65-130 3.63 20

Surr: a,a,a-TFT (PID) 0.981 1.52 64.5 60-130

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJtJ,p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 ofl2
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 5W Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project: Gasco Upland

Project Number: 2708

Project Manager: Rob Ede

Reported:

06/22/04 Il:43

North Creek Anal ical - Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 4060142 - EPA 3550

Blank (4060142-BLK1) Prepared: 06/03/04 Analyzed: 06/09/04
Benzo (e) pyrene NO 13.4 ug/kg

Acenaphthene NO 13.4

Acenaphthylene NO 13.4

Anthracene NO 13.4

Benzo (a) anthracene ND 13.4
Benzo (a) pyrene NO 13.4

Benzo (b) f1uoranthene NO 13.4

Benzo (ghi) perylene NO 13.4

Benzo (k) f1uoranthene NO 13.4

Chrysene NO 13.4

Dibenzo (a,h) anthracene NO 13.4

Fluoranthene NO 13.4

Fluorene NO 13.4

lndeno (l ,2,3-cd) pyrene NO 13.4

Naphthalene NO 13.4

Phenanthrene ND 13.4

Pyrene NO 13.4

Surr: Fluorene-dlO 80.8 83.3 97.0 40-150

Surr: Pyrene-dlO 101 83.3 121 40-150

Surr: Benzo (aJ pyrene-d12 45.0 83.3 54.0 40-150

LC8 (4060142.B81) Prepared: 06/03/04 Analyzed: 06108104
Acenaphthene 160 13.4 uglkg 167 95.8 33-139

Benzo (a) pyrene 158 13.4 167 94.6 45-149

Pyrene 165 13.4 167 98.8 39-138

Surr: Fluorene-dIO 84.7 83.3 102 40-150

Surr: Pyrene-dlO 87.0 83.3 104 40-150

Surr: Benzo (a) pyrene-d12 82.5 83.3 99.0 40-150

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

ljJJ.¥~
Philip Nerenberg, Laboratory Manager

North Creek Analyticaf, Inc.
Environmental Laboratory Network

Page 8 of 12

scoEPAOOO 14080



C£AncaOM

~www,l1calabs.CDlD

Hahn and Associates. Inc.

434 NW Sixth Ave.• Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 11:43

orth Creek Anal tical - Portland

Analyte

Batch 4060142 - EPA 3550

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Matrix Spike (4060142-MSl)
Acenaphthene
Benzo (a) pyrene

Pyrene

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

Matrix Spike Dup (4060142-MSDl)
Acenaphthene

Benzo (a) pyrene

Pyrene

Source: P4F0077-01
175 13.4 ug/kgdry

153 13.4
178 13.4

94.8

94.3

78.7

Source: P4F0077-01
168 13.4 ug/kg dry

200 13.4

173 13.4

Prepared: 06/03/04 Analyzed: 06/09/04
185 ND 94.6 33-139
185 ND 82.7 45-149

185 ND 96.2 39-138

92.5 102 40-150

92.5 102 40-150

92.5 85.1 40-150

Prepared: 06/03/04 Analyzed: 06/08/04
185 ND 90.8 33-139 4.08

185 ND 108 45-149 26.6

185 ND 93.5 39-138 2.85

60

60

60

Surr: Fluorene-dlO

Surr: Pyrene-dlO

Surr: Benzo (a) pyrene-d12

89.2

90.4

97.6

92.5

92.5

92.5

96.4

97.7
106

40-150

40-150

40-150

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

rP).J.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122104 I I :43

orth Creek Anal tical - Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 4060488 - General Preparation

Blank (4060488-BLK1) Prepared & Analyzed: 06/11104
Cyanide (total) ND 0.500 mglkg

LCS (4060488-BS1) Prepared & Analyzed: 06111104

Cyanide (total) 9.38 0.500 mg/kg 10.0 93.8 75-125

Duplicate (4060488-DUPl) Source: P4F0113·01 Prepared & Analyzed: 06/11104

Cyanide (total) 0.318 0.336 mglkgdry 0.259 20.5 40

Matrix Spike (4060488-MS1) Source: P4F0113-01 Prepared & Analyzed: 06111/04
Cyanide (total) 9.23 0.410 mglkgdry 9.96 0.259 90.1 75-125

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical - Portland

OJ)..l.p~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland

Project Number: 2708 Reported:

Project Manager: Rob Ede 06122/04 11:43

orth Creek Anal tical - Portland

Analyte

Batch 4060285 - Dry Weight

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

Duplicate (406028S-DUPl)
% Solids

Duplicate (406028S-DUP2)

% Solids

North Creek Analytical - Portland

OJJJ.p~
Philip Nerenberg, Laboratory Manager

Source: P4F0169-0S
80.0 1.00% by Weight

Source: P4F0169-06

77.4 1.00% by Weight

Prepared: 06/07/04 Analyzed: 06108104
80.3 0.374

Prepared: 06/07/04 Analyzed: 06/08/04
77.5 0.129

North Creek Analytical, Inc.
Environmental Laboratory Network

20

20

Page 11 of 12
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Hahn and Associates. Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Gasco Upland
ProjectNumber: 2708 Reported:

Project Manager: Rob Ede 06/22/04 11:43

Notes and Definitions

S-09 Surrogate recovery is outside control limits due to matrix interference.

DET Analyte DETECTED

ND AnaIyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical- Portland

OJJ4;~
Philip Nerenberg, Laboratory Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of 12
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APPENDIX I

Core Photography and Physical Properties Data Report: Well MW-16

HAHNANDASSOCIATES, INC.
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January 26, 2005

Mr. Rob Ede

Hahn and Associates, Inc.

434 NW 6th Avenue, Suite 203

Portland, OR 97209

Re: NW Natural-Gasco

PTS File 34452

Dear Mr. Ede:

Enclosed are final data and PhotoLog™ of samples submitted from your NW Natural-Gasco Project

2708-10. Electronic versions of the data have been previously sent to your attention and are on the

enclosed CD along with digital images. All analyses were performed by applicable ASTM, EPA or API

methodology. The samples are currently preserved in frozen storage pending further analyses. Core

storage charges of $65.00/mo will start January 2005.

We appreciate the opportunity to be of service and trust these data will prove beneficial in the

development of this project. Please call me at (562) 907-3607 with any questions or if you require

additional information.

ries, Inc.

?!4
La ry Kunkel

District Manager

LAK:re

Enc!.

8100 Secura Way - Santa Fe Springs, CA 90670
Phone 562.907.3607 Fax 562.907.3610

W1Nw.otsgeoiabs com
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PTS Laboratories

PHYSICAL PROPERTIES DATA
(METHODOLOGY: ASTM 022161 API RP40,API RP40)

PROJECT NAME: NW Natural Gasco
PROJECT NO: 2708-10

Hahn and Associates, Inc.
PTS File No: 34452

API RP40 I
METHODS: ASTM 02216 API RP40 API RP40 API RP40

SAMPLE MOISTURE DENSITY POROSITY, %Vb (2) PORE FLUID
SAMPLE DEPTH, ORIENTATION CONTENT BULK IGRAIN I AIR SATURATIONS, % Pv (3)

ID. ft. (1) (% wt) (glee) (glee) TOTAL FILLED WATER I NAPL

MW-16-65 27.5 V 34.6 1.30 2.64 50.6 5.8 77.4 11.2

MW-16-65 29.2 V 39.3 1.24 2.65 53.0 4.9 67.6 23.1

MW-16-65 31.5 V 33.7 1.27 2.65 52.1 10.5 43.7 36.1

MW-16-65 33.5 V 32.1 1.34 2.71 50.6 8.2 63.1 20.7

MW-16-65 35.7 V 37.9 1.25 2.64 52.7 7.1 36.2 50.3

MW-16-65 38.5 V 35.8 1.31 2.67 51.0 5.3 55.8 33.8

MW-16-65 40.4 V 28.4 1.39 2.65 47.5 8.8 50.6 30.8

MW-16-65 42.5 V 27.4 1.45 2.68 45.9 6.1 85.4 1.4

MW-16-65 44.8 V 29.0 1.40 2.69 48.0 7.3 83.8 0.9

MW-16-65 45.3 V 29.8 1.39 2.69 48.1 6.6 83.2 3.2

MW-16-65 60.7 V 23.9 1.54 2.66 42.2 5.2 87.6 ND <0.1

(1) SampleOrientation: H =horizontal; V =vertical (2) TotalPorosity =no pore fluidsin place;all interconnected pore channels; Air Filled=pore
channels not occupied by pore fluids (3) Water =0.9989glee,Hydrocarbon =1.0700glee; Vb =BulkVolume, cc; Pv =PoreVolume, cc; NO=Not
Detected

scoEPAOOO 14087



PTS Laboratories

FREE PRODUCT MOBILITY: INITIAL AND RESIDUAL SATURATIONS

Hahn and Associates, Inc.
PTS File No: 34452

PROJECT NAME:
PROJECT NO:

METHODS'

NW Natural Gasca
2708-10

API RP40 API RP40 API RP40 ASTM D425M, DEAN-8TARK

PORE FLUID SATURATIONS, % Pv
SAMPLE BULK GRAIN TOTAL Initial Fluid Saturations After Centrifuge at 1000xG (2)

SAMPLE DEPTH, ORIENTATION DENSITY, DENSITY, POROSITY, WATER (Swi) I NAPL (Soi) WATER (Srw) I NAPL (Sor)
10. ft. (1) (glee) (glee) %Vb SATURATION SATURATION SATURATION SATURATION

MW-16-65

MW-16-65

MW-16-65

35.55

40.10

42.35

H

H

H

1.27

1.53

1.45

2.65

2.66

2.69

52.0

42.4

46.0

31.8

64.0

84.6

51.9

23.0

1.2

31.8

42.3

65.3

34.4

17.3

1.2

(J) N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume. (1) H = horizontal, V = vertical; (2) Samples centrifuged under water
() Soi = Initial NAPL Saturation as received prior to centrifuging at 1OOOXG, Swi = Initial Water Saturation as received prior to centrifuging at 1000XGo Sor = Residual NAPL Saturation after centrifuging at 1000xG, Srw = Residual Water Saturation after centrifuging at 1000xG
m Fluid Densities for pore fluid saturation calculations: Water =0.9989 glee, NAPL = 1.0700 glee.
"'U»
o
o
0,
.....lo. '

..j:::o.
o
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PTS Laboratories

AMOTT WETTABILITY DATA

Hahn + Associates
PTS File No: 34452

PROJECT NAME:
PROJECT NO:

NW Natural Gasco
2708-10

Porosity, NAPL Displacin Water, ml NAPL Water Displacing NAPL, ml Water Wettability

Sample Depth, Total Spontaneous Total Water Wetting Spontaneous ITotal NAPL Wetting Index

10 feet % Pore Volume Water Production Production Index (1) NAPL Production Production Index (2) (3)

MW-16-65 35.55 46.9 0.01 2.50 0.00 0.01 2.10 0.00 0.00

(J)
oo
m
"'U»a
a
a
.....lo.

..j:::o.
a
ex>
<D

(1) Amott Oil-Wetting Index = Spontaneous Water Displaced, mil Total Water Displaced, ml
(2) Amott Water-Wetting Index =Spontaneous Oil Displaced, mil Total Oil Displaced, ml
(3) Wettability Index, WI = Oil-Wetting Index - Water-Wetting Index

WI = 1 =Strongly Water Wet
WI = 0 = Netural
WI =-1 =Strongly Oil Wet



PTS Laboratories

--------~~---- --~-

Hahn and Associates
PTS File No: 34452

PROJECT NAME:
PROJECT NO:

VISCOSITY, SPECIFIC GRAVITY and DENSITY DATA
(METHODOLOGY: - ASTM 0445, API RP40)

NW Natural Gasco
2708-10

SAMPLE
10

MW-16-45-0IL

MW-16-45-0IL

MATRIX

Water

DNAPL

SPECIFIC DENSITY VISCOSITY
GRAVITY (glee) (eentistokes) (centipoise)

70 1.001 0.9987 1.015 1.013
100 1.002 0.9953 0.704 0.701
130 1.007 0.9924 0.530 0.526

70 1.084 1.081 105 114
100 1.079 1.072 40.1 43.0
130 1.080 1.065 18.7 20.0

scoEPAOOO 14090



PTS Laboratories

INTERFACIAL I SURFACE TENSION DATA
(METHODOLOGY: DuNuoy Method - ASTM D971)

Hahn and Associates
PTS File No: 34452

PROJECT NAME:
PROJECT NO:

NW Natural Gasca
2708-10

PHASE PAIR

SAMPLE ID I PHASE SAMPLE ID I PHASE

TEMP.,

rF)

INTERFACIAL TENSION,

(Dyneslcentimeter)

MW-16-45-0IL (Water)

MW-16-45-0IL (DNAPl)

MW-16-45-0IL (DNAPL)

QUALITY CONTROL DATA
PHASE PAIR:

TEMPERATURE, of:
1FT, MEASURED:
1FT, PUBLISHED:

RPD:

Air

Air

MW-16-45-0IL (Water)

DIWATER I AIR
70
73.2
72.6
0.89

70

70

70

66.7

34.9

14.2

SCOEPA00014091



PTS Laboratories, Inc.

PROJECT NAME:
PROJECT NO:

NW Natural-Gasco
2708-10

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D4221D4464M)

Hahn and Associates, Inc.

PTS File No: 34452

Median Particle Size Distribution, wt. percent Silt
Mean Grain Size Grain Size I Sand Size I I &

Sample ID Depth, ft. Description (1) mm Gravel I Coarse I Medium I Fine I Silt Clay Clay

MW-16-65 27.50 Silt 0.027 0.00 0.00 0.00 27.81 49.70 22.49 72.19

MW-16-65 29.20 Silt 0.040 0.00 0.00 0.00 34.98 48.63 16.39 65.02

MW-16-65 31.50 Fine sand 0.198 0.00 0.00 1.66 74.97 16.97 6.41 23.37

MW-16-65 33.50 Fine sand 0.134 0.00 0.00 0.60 60.77 27.97 10.66 38.63

MW-16-65 35.70 Fine sand 0.199 0.00 0.00 1.63 73.22 17.85 7.30 25.15

MW-16-65 38.50 Fine sand 0.187 0.00 0.00 0.85 72.40 17.73 9.02 26.75

MW-16-65 40.40 Fine sand 0.145 0.00 0.00 0.18 63.46 24.31 12.05 36.36

MW-16-65 42.50 Fine sand 0.235 0.00 0.00 8.04 71.96 13.68 6.33 20.00

MW-16-65 44.80 Fine sand 0.175 0.00 0.00 0.08 78.02 14.99 6.90 21.90

MW-16-65 45.30 Fine sand 0.257 0.00 0.00 11.95 62.41 17.77 7.87 25.64

MW-16-65 60.70 Fine sand 0.183 0.00 0.00 2.64 72.80 17.30 7.26 24.56

(J)
o
0,
m
"'U»a
a
a
.....lo. (1) Based on Mean from Trask
..j:::o.
a
<D
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Hahn and As s ociate s, Inc . PTS File No: 34452

Project: NW Natural -Gasco Sample ID: MW- 16-65

Project No: 2708-10 Depth, ft : 27 .50

EI ers

Sand S ize I S ilt I Clay II m e d ium I fin e
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16 ".; ... a a a a a a a a 0 0 0 0 0 0

a a a a 0 0 0
a 0 0

a a
Particle Size, mm

Sample Increment !cumulative Cumulative Weight Percent greater than

Opening Phi of U.S . Weight, Weight, WeIgh t, Weight I Phi I Particle Size

Inches IMiiii meters Screen No. grams percent percent percent Value r Inches ~illimeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.54 0.0066 0.172
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 2.81 0.0056 0.143
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 3.12 0.0045 0.115
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.59 0.0033 0.083
0.0468 1.189 ·0.25 16 0.00 0.00 0.00 40 4.49 0.0017 0.044
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 5.19 0.0011 0.027
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 5.99 0.0006 0.016
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 7.40 0.0002 0.006
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 8.38 0.0001 0.003
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.09 0.0001 0.002
0.0139 0.354 1.50 45 0.00 0.06 0.00 - 95 9.89 0.0000 0.001
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.13 0.13 0.13 Meas ure I Trask -. Inman I Fo lk-Ward
0.0083 0.210 2.25 70 1.10 1.10 1.23 Median, phi 5.19 5.19 5.19

0.0070 0.177 2.50 80 3.00 3.00 4.23 Median, in. 0.0011 0.0011 0.0011

0.0059 0.149 2.75 100 4.58 4.58 8.81 Median. mm 0.027 0.027 0.027

0.0049 0.125 3.00 120 4.95 4.95 13.75
0.0041 0.105 3.25 140 4.87 4.87 18.62 Mean, phi 4.49 5.75 5.56
0.0035 0.088 3.50 170 4.69 4.69 23.31 Mean, in. 0.0017 0.0007 0.0008

0.0029 0.074 3.75 200 4.51 4.51 27.81 Mean, mm 0.044 0.019 0.021

0.0025 0.063 4.00 230 4.29 4.29 32.10
0.0021 0.053 4.25 270 4.09 4.09 36.19 Sorting 3.741 2.634 2.430
0.00174 0.0442 4.50 325 3.93 3.93 40.12 Skewness 0.811 0.211 0.244
0.00146 0.0372 4.75 400 3.75 3.75 43.86 Kurtosis 0.273 0.394 0.791

0.00123 0.0313 5.00 450 3.54 3.54 47.40 Grain S ize Description Silt
0.000986 0.0250 5.32 500 4.27 4.27 51.67 (ASTM·USCS Scale) .i (based on Mean from Trask)

0.000790 0.0201 5.64 635 4.10 4.10 55.77

0.000615 0.0156 6.00 4.31 4.31 60.07 Description TRetained Weight
0.000435 0.0110 6.50 5.51 5.51 65.58 on Sieve # Percent
0.000308 0.00781 7.00 5.29 5.29 70.87 Gravel 4 0.00
0.000197 0.00500 7.65 6.65 6.65 77.51 Coarse Sand 10 0.00
0.000077 0.00195 9.00 11.90 11.89 89,41 Medium Sand 40 0.00
0.000038 0.000977 10.00 6.31 6.31 95.71 Fine Sand 200 27.81
0.000019 0.000488 11.00 3.87 3.B7 99.58 Silt >0.005 mm 49.70
0.000015 0.000375 11.38 0.42 0.42 100.00 Clav <0.005 mm 22.49

TOTALS 100.10 100.00 100.00 Total 100

© PTS Laboratones , Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Hahn and Associates, Inc. PTS File No: 34452
Project: NW Natural-Gasca Sample ID: MW-16-65
Project No: 2708- 10 Depth, ft : 29.20

EI crs

Sand Size I Silt I Clay II medium I fine
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<ri M ..-- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0
0 0

Particle Size, mm

Sample Increment Cumulative Cumulative Weight Percent greater than

Opening Phi of U.S. Weight, Weight, Weight, Weight Phi I Particle Size

Inches IMillimeter~ Screen No. grams percent percent percent Value I Inches IMllllmeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.28 0.0081 0.206
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 2.56 0.0067 0.169
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 2.84 0.0055 0.139
0.0787 2.000 -1.00 10 0.00 0.00 000 25 3.26 0.0041 0.105
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 4.02 0.0024 0.062
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 4.63 0.0016 0.040
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 5.37 0.0010 0.024
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 6.72 0.0004 0.009

0.0197 0.500 1.00 35 0.00 0.00 0.00 84 7.70 0.0002 0.005
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 8.57 0.0001 0.003
0.0139 0.354 1.50 45 0.03 0.03 0.03 95 9.46 0.0001 0.001
0.0117 0.297 1.75 50 0.42 0.42 0.45
0.0098 0.250 2.00 60 1.31 1.31 1.76 Measure I Trask I Inman I Folk-Ward
0.0083 0.210 2.25 70 2.72 2.72 4.48 Median, phi 4.63 4.63 4.63

0.0070 0.177 2.50 80 4.18 4.18 8.66 Median, in. 0.0016 0.0016 0.0016

0.0059 0.149 2.75 100 5.28 5.28 13.94 Median, mm 0.040 0.040 0.040

0.0049 0.125 3.00 120 5.54 5.54 19.48
0.0041 0.105 3.25 140 5.40 5.40 24.88 Mean, phi 4.13 5.27 5.06
0.0035 0.088 3.50 170 5.15 5.15 30.03 Mean , in. 0.0022 0.0010 0.0012

0.0029 0.074 3.75 200 4.95 4.95 34.98 Mean, mm 0.057 0.026 0.030

0.0025 0.063 4.00 230 4.70 4.70 39.68
0.0021 0.053 4.25 270 4.38 4.38 44.06 Sorting 3.325 2.429 2.303

0.00174 0.0442 4.50 325 4.03 4.03 48.09 Skewness 0.779 0.265 0.306
0.00146 0.0372 4.75 400 3.71 3.71 51.60 Kurtosis 0.286 0.478 0.849

0.00123 0.0313 5.00 450 3.43 3.43 55.24 Grain Size Description Silt
0.000986 0.0250 5.32 500 4.13 4.13 59.37 IASTM·USCS Scale\ -i (basecl on Meanfrom Trask)

0.000790 0.0201 5.64 635 3.96 3.96 63.33

0.000615 0.0156 6.00 4.15 4.15 67.48 Description IRetained Weight
0.000435 0.0110 6.50 5.32 5.32 72.80 on Sieve # Percent
0.000308 0.00781 7.00 4.96 4.96 77.76 Gravel 4 0.00
0.000197 0.00500 7.65 5.85 5.85 83.61 Coarse Sand 10 0.00
0.000077 0.00195 9.00 9.37 9.37 92.98 Medium Sa nd 40 0.00
0.000038 0.000977 10.00 4.35 4.35 97.33 Fine Sand 200 34.98
0.000019 0.000488 11.00 2.42 2.42 99.75 Silt >0.005 mm 48.63
0.000015 0.000375 11.38 0.25 0.25 100.00 Clav <0.005 mm 16.39

TOTALS 100.00 100.00 100.00 Tota l 100

iD PTS Leboratories, Inc. Phone: (562) 907 -3607 Fax: (562 ) 907-3610

SCOEPA00014094



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client : Hahn a nd Associates, Inc . PTS File No: 34452
Project: NW Natural- Ga sco Sample ID: MW- 16-6 5
Project No: 2708-10 Depth , ft: 31 .50

EJ crs

Sand Size I S ilt I Clay II m e dium I line

16 100

14 _ r-- 90

80
12 r--

- 70

~ 10
~

6O .i'..,; :i=:i=
'l:J 8

r-- 50 .2:
CD

40 ~
e.;

6CD Ea::
_ Iii' 30 ~r--

4 - 20r--

2 nm irrrtrl n-, 10

10 0
..-- ii> 0> r- 0

~
0 r- IO eo C"l

~
C"l ..-- 0 8 r-; I()

I() <Xl 0 0 10 r-, N eo lD ..-- 0 e-- r-, r-
C"l C"l ..-- r- IO C"l N -e-- -e-- 0 0 (!; C"l N -e- I() 0> C"l
ID C"i e- 0 0 0 0 0 0 0 0 0 0 0 8 0 0

0 0 0 0 0 0
0 0 0

0 0

Particle Size, mm

Sample Increment Cumulative Cumulative Weigh t Percent greater than

Open ing Phi of U.S. Weight , Weight , Weight, Weight I Phi I Particle S ize

Inches IMillimeter! Screen No . g rams percent percent percent Value I Inc he s t.1illimeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.44 0.0145 0.369
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.58 0.0132 0.334
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.71 0.0121 0.306
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.87 0.0107 0.273
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.14 0.0089 0.227
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.34 0.0078 0.198
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.59 0.0066 0.167
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 3.53 0.0034 0.086
0.0197 0.500 1.00 35 0.09 0.09 0.09 84 5.09 0.0012 0.029
0.0166 0.420 1.25 40 1.57 1.57 1.66 90 6.58 0.0004 0.010
0.0139 0,354 1.50 45 4.43 4.43 6.09 95 8.17 0.0001 0.003
0.0117 0.297 1.75 50 12.00 12.00 18.09
0.0098 0.250 2.00 60 13.90 13.90 31.98 Measure I Trask I Inman IFolk-Ward
0.0083 0.210 2.25 70 14.10 14.10 46.08 Median, phi 2.34 2.34 2.34
0.0070 0.177 2.50 80 11.30 11.30 57.38 Median, in. 0.0078 00078 0.0078
0.0059 0.149 2.75 100 7.61 7.61 64.99 Median, mm 0.198 0.198 0.198
0.0049 0.125 3.00 120 4.63 4.63 69.62
0.0041 0.105 3.25 140 2.95 2.95 72.57 Mean, phi 2.48 3.40 3.04
0.0035 0.088 350 170 2.18 2.18 74.75 Mean , in. 0.0071 0.0037 0.0048
0.0029 0.074 3.75 200 1.88 1.88 76.63 Mean , mm 0.180 0.095 0.121
0.0025 0.063 4.00 230 1.70 1.70 78.33
0.0021 0.053 4.25 270 1.52 1.52 79.85 Sorting 1.777 1.690 1.865
0.00174 0.0442 4.50 325 1.36 1.36 81.21 Skewness 0.775 0.627 0.680
0.00146 0.0372 4.75 400 1.25 1.25 82.45 Kurtosis 0.288 0.991 1.663

0.00123 0.0313 5.00 450 1.16 1.16 83.61 Grain S ize Description Fine sand
0.000986 0.0250 5.32 500 1.41 1.41 85.02 lASTM-USCS Scalel 'I (based onMean from Tras k)

0.000790 0.0201 5.64 635 1.35 1.35 86.37

0.000615 0.0156 6.00 1.44 1.44 87.81 Description tRetained~I Weight
0.000435 0.0110 6.50 1.89 1.89 89.70 on S ieve # Percent
0.000308 0.00781 7.00 1.78 1.78 91.48 Gravel 4 0.00
0.000197 0.00500 7.65 2.11 2.11 93.59 Coarse Sand 10 0.00
0.000077 0.00195 9.00 3.62 3.62 97.21 Medium Sand 40 1.66
0.000038 0.000977 10.00 1.80 1.80 99.01 Fine Sand 200 74.97
0.000019 0.000488 11.00 0.90 0.90 99.91 Silt >0.005 mm 16.97
0.000015 0.000375 11.38 0.09 0.09 100.00 Clav <0.005 mm 6.41

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratones,Inc. Phone : (562) 907-3607 Fax: (562) 907-3610

SCOEPA00014095



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client : Hahn a nd Associates, Inc . PTS File No : 34452

Project: NW Natura l-G a s co Sample 10: MW-16- 6 5

Project No: 2708-10 Depth , ft : 33 .50

EJ Sand S ize I S ill I C lay Icrs I med ium I fine
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Particle Size , m m

Sample Increment Cumulative Cumulative Weight Percent greater tha n

Opening Ph i of U.S. We igh t, Weigh t, Weight, Weight I Ph i I Particle S ize

Inche s IMlllimeter! Screen No. grams percent pe rcent percent Value I Inches t-1illimeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.57 0.0132 0.336
0.1873 4.757 -225 4 0.00 0.00 0.00 10 1.74 0.0118 0.299
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.90 0.0106 0.268
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.12 0.0091 0.230
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.51 0.0069 0.176
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.90 0.0053 0.134
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 3.62 0.0032 0.082
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 5.29 0.0010 0.026
0.0197 0.500 1.00 35 0.02 0.02 0.02 84 6.66 0.0004 0.010
0.0166 0.420 1.25 40 0.58 0.58 0.60 90 7.80 0.0002 0.004
0.0139 0.354 1.50 45 2.22 2.22- - "2-:82- 95 8.95 0.0001 0.002
0.0117 0.297 1.75 50 7.42 7.42 10.24
0.0098 0.250 2.00 60 9.70 9.70 19.94 Measure I Trask I Inman IFolk-Ward
0.0083 0.210 2.25 70 10.60 10.60 30.54 Median, phi 2.90 2.90 2.90
0.0070 0.177 2.50 80 9.31 9.31 39.85 Median, in. 0.0053 0.0053 0.0053
0.0059 0.149 2.75 100 7.16 7.16 47.01 Median, mm 0.134 0.134 0.134
0.0049 0.125 3.00 120 5.14 5.14 52.14
0.0041 0.105 3.25 140 3.74 3.74 55.88 Mean, phi 2.97 4.28 3.82
0.0035 0.088 3.50 170 2.92 2.92 58.80 Mean , in. 0.0050 0.0020 0.0028
0.0029 0.074 3.75 200 2.57 2.57 61.37 Mean, mm 0.128 0.052 0.071
0.0025 0.063 4.00 230 2.44 2.44 63.81
0.0021 0.053 4.25 270 2.37 2.37 66.18 Sorting 3.003 2.380 2.307

0.00174 0.0442 4.50 325 2.28 2.28 68.46 Skewness 0.570 0.581 0.611
0.00146 0.0372 4.75 400 2.17 2.17 7Q.63 Kurtosis 0.347 0.550 0.953

0.00123 0.0313 5.00 450 2.07 2.07 12.70 Grain S ize Description Fine s an d
0.000986 0.0250 5.32 500 2.52 2.52 75.22 (ASTM-USCS Scale) I (basad on Mean from Trask)

0.000790 0.0201 5.64 635 2.38 2.38 77.60

0.000615 0.0156 6.00 2.43 2.43 80.03 Description I. RetainedJ Weight
0.000435 0.0110 6.50 3.07 3.07 83.10 on Sieve Percent
0.000308 0.00781 7.00 2.84 2.84 85.94 Gravel 4 0.00
0.000197 0.00500 7.65 3.40 3.40 89.34 Coarse Sand 10 0.00
0.000077 0.00195 9.00 5.88 5.88 95.22 Medium Sand 40 0.60
0.000038 0.000977 10.00 3.02 3.02 98.24 Fine Sand 200 60.77
0.000019 0.000488 11.00 1.60 1.60 99.84 Silt >0.005 mm 27.97
0.000015 0.000375 11.38 0.16 0.16 100.00 Clav <0.005 mm 10.66

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboralones , Inc. Phone: (562) 907-3607 Fax: (562) 907-3610

SCOEPAOOO14096



PTS Laboratories, Inc. Part ic le Size Analysis - ASTM D4464M

Client: Hahn and As s o c ia tes, Inc . PTS File No: 34452

Project: NW Natu ral -G a sc o Sample 10: MW-1 6-65

Project No: 2708-10 Depth, ft : 35 .70

EJ Sand S ize I S ilt I C la y Icrs I med ium I fine

16 100

14 r-_ 90

80
12

,.--

.-- 70
~

~ 10
0

60 ';
~

:;
"0 8 50 .~
CD Qc .--
j 6

40 :;
III E
0:: I;J 30 ~

4
.--

r-- r--

20

2 nn't II II ru rh 10r:0 0

~ ib Ol r-. 8 ;g s r-. lCl co M N M a 0 8 r-. lClco 0 r-, N co lD ~ ~ ~ r-. r-.
M (') ~ r-. lCl (') N ~ e- 0 0 ~ (') N ~ lCl Ol (')

<Ci M ~ ci ci ci ci ci 0 0 0 0 0 0 0 0 0 80 0 0 cj 0 0
cj 0 0

cj cj

Part icle Size , mm

Sample Increment Cumulative Cumulative Weigh t Percent greater than

Opening Ph i of U.S . Wei ght, Weig ht, Weig ht, Weight I Ph i I Particle S ize

Inc hes IM illimeter~ Screen No. grams percent percent percent Value I Inc he s lVIilllmeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.44 0.0145 0.369
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.58 0.0132 0.335
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.70 0.0121 0.308
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.86 0.0108 0.275
0.0468 1,189 -0.25 16 0.00 0.00 0.00 40 2.13 0.0090 0.228
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.33 0.0079 0.199
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.59 0.0065 0.166
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 3.77 0.0029 0.073
0.0197 0,500 1.00 35 0.08 0.08 0.08 84 5.48 0.0009 0.022
0.0166 0.420 1.25 40 1.55 1.55 1.63 90 6.91 0.0003 0.008
0.0139 0.354 1.50 45 4.50 4.50 6.13 95 8.40 0.0001 0.003
0.0117 0.297 1.75 50 12.40 12.39 18.52
0.0098 0.250 2.00 60 14.20 14.19 32.72 Measure I Tras k I Inman IFolk-Ward
0.0083 0.210 2.25 70 14.00 13.99 46.71 Median, phi 2.33 2.33 2.33
0.0070 0.177 2.50 80 10.80 10.79 57.50 Median, in. 0.0079 0.0079 0.0079
0.0059 0.149 2.75 100 6.91 6.91 64.41 Median, mm 0.199 0.199 0.199
0.0049 0.125 3.00 120 4.11 4.11 68.52
0.0041 0.105 3.25 140 2.63 2.63 71.15 Mean, phi 2.52 3.59 3.17
0.0035 0.088 3.50 170 1.98 1.98 73.12 Mean, in. 0.0068 0.0033 0.0044
0.0029 0.074 3.75 200 1.73 1.73 74.85 Mean , mm 0.174 0.083 0.111
0.0025 0.063 4.00 230 1.58 1.58 76.43
0.0021 0.053 4.25 270 1.45 1.45 77.88 Sorting 1.938 1.889 2.000
0.00174 0.0442 4.50 325 1.34 1.34 79.22 Skewness 0.711 0.668 0.706
0.00146 0.0372 4.75 400 1.28 1.28 80.50 Kurtosis 0.309 0.844 1.495

0.00123 0.0313 5.00 450 1.24 1.24 81.74 Grain Size Description Fine s and
0.000986 0.0250 5.32 500 1,53 1.53 83.27 IASTM-USCS Scalel I (based on Mean from Trask)

0.000790 0.0201 5.64 635 1.49 1.49 84.76

0.000615 0.0156 6.00 1.58 1.58 86.34 Description I Retained¥I Weight
0.000435 0.0110 6.50 2.07 2.07 88.41 on S ieve # Percent
0.000308 0.00781 7,00 1.95 1.95 90.36 Gravel 4 0.00
0.000197 0.00500 7.65 2.35 2.35 92.70 Coarse Sand 10 0.00
0.000077 0.00195 9.00 4.11 4.11 96.81 Medium Sand 40 1.63
0.000038 0.000977 10.00 2.06 2.06 98.87 Fine Sand 200 73.22
0.000019 0.000488 11.00 1.03 1.03 99.90 Silt >0.005 mm 17.85
0.000015 0.000375 11.38 0.10 0.10 100.00 Clav <0.005 mm 7.30

TOTALS 100.10 100.00 100.00 Total 100

~ PTS Laboratones, Inc. Phone : (562) 907-3607 Fax: (562) 907-3610

SCOEPA00014097



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client : Hahn and Associat es , Inc . PTS File No: 34452
Project: NW Natural-G asco Sample ID: MW-16-65
Project No : 2708-10 Depth, ft: 38.50

~crs
Sand Size I Silt I Clay II m edi um I fine
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Pa rticle Size , m m

Sample Increment iCumulative Cumulative Weight Percent greater than

Opening Phi of U.S. Weight , Weight, Weight, Weight I Phi I Particle Size

Inches IMlllimeters Screen No. grams percent percent percent Value I Inches tJIi11imeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.53 0.0137 0.347
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.65 0 .0126 0.319
0.1324 3.364 ·1.75 6 0.00 0.00 0.00 16 1.78 0.0114 0.291
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.95 0.0102 0.259
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.21 0 .0085 0.216
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.42 0 .0074 0.187
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.68 0.0061 0.156
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 4.08 0.0023 0.059
0.0197 0.500 1.00 35 0.03 0.03 0.03 84 6.02 0.0006 0.015
0.0166 0.420 1.25 40 0.82 0.82 0.85 90 7.41 0 .0002 0.006
0.0139 0.354 1.50 45 3.10 3.10 3.95 95 8.73 0.0001 0.002
0.0117 0.297 1.75 50 10.30 10.30 14.25
0.0098 0.250 2.00 60 13.40 13.40 27.66 Measure I Trask I Inman IFolk-Ward
0.0083 0.210 2.25 70 14.40 14.40 42.06 Median, phi 2.42 2.42 2.42
0.0070 0.177 2.50 80 12.00 12.00 54.07 Median, in. 0.0074 0.0074 0.0074
0.0059 0.149 2.75 100 8.15 8.15 62.22 Median, mm 0.187 0.187 0.187
0.0049 0.125 3.00 120 4.80 4.80 67.02
0.0041 0.105 3.25 140 2.81 2.81 69.83 Mean, phi 2.65 3.90 3.41

0.0035 0.088 3.50 170 1.88 1.88 71.71 Mean, in. 0.0063 0.0026 0.0037
0.0029 0.074 3.75 200 1.54 1.54 73 .25 Mean, mm 0.159 0.067 0.094

0.0025 0.063 4.00 230 1.37 1.37 74.62
0.0021 0.053 4.25 270 1.24 1.24 75 .86 Sorting 2.089 2.118 2.150
0.00174 0.0442 4.50 325 1.17 1.17 77.03 Skewness 0.661 0.701 0.727
0.00146 0.0372 4.75 400 1.16 1.16 78.19 Kurtosis 0.318 0.700 1.388

0.00123 0.0313 5.00 450 1.16 1.16 79.35 Grain Size Desc ription Fine sand
0.000986 0.0250 5.32 500 1.47 1.47 80.82 (ASTM-USCS Scale) I (based on Mean from Trask)

0.000790 0.0201 5.64 635 1.47 1.47 82.29

0.000615 0.0156 6.00 1.62 1.62 83.91 Descrip tion I,Retained~1 Weight
0.000435 0.0110 6.50 2.19 2.19 86.11 on Sieve fI. Percent
0.000308 0.00781 7.00 2.15 2.15 88.26 Gravel 4 0.00
0.000197 0.00500 7.65 2.72 2.72 90.98 Coarse Sand 10 0.00
0.000077 0.00195 9.00 5.04 5.04 96.02 MediumSand 40 0.85
0.000038 0.000977 10.00 2.58 2.58 98.60 Fine Sand 200 72.40
0.000019 0.000488 11.00 1.28 1.28 99.88 Silt >0.005 mm 17.73
0.000015 0.000375 11.38 0.12 0,12 100.00 Clay <0.005 mm 9.02

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboralones, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610

SCOEPAOOO14098



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: H ahn a nd As s o cia te s , Inc. PTS File No : 34452

Project: NW Na tu ra l-Gasco Sample ID: MW-16 -6 5

Project No: 2 708-10 Depth, ft: 40 .40
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Sand Size I S ilt I C lay II m e d iu m I fine
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Particle Size, mm

Sample Inc re me n t !Cumulative Cumulative We ight Percent greater than

Opening Ph i of U.S. We ight, We ig ht, We ight, We ight I Ph i I Particle S ize

Inc hes IMlllimeter~ Screen No. grams percent percent percent Value r In c hes 1vI1111meters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.64 0.0126 0.321
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.81 0.0113 0.286
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.95 0.0102 0.258
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.15 0.0089 0.226
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.47 0.0071 0.180
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.79 0.0057 0.145
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 3.41 0 .0037 0.094
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 5.31 0.0010 0.025
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 6.91 0.0003 0.008

0.0166 0.420 1.25 40 0.18 0.18 0.18 SO 8.07 0.0001 0.004
0.0139 0.354 1.50 45 1.29 1.i s 1.47 95 9.15 0.0001 0.002
0.0117 0.297 1.75 50 6.26 6.26 7.73
0.0098 0.250 2.00 60 10.10 10.10 17.83 Measure I Trask I Inman IFolk-Ward
0.0083 0.210 2.25 70 12.30 12.30 30.13 Median, phi 2.79 2.79 2.79

0.0070 0.177 2.50 80 11.00 11.00 41.13 Median, in. 0.0057 0.0057 0.0057

0.0059 0.149 2.75 100 8.01 8.01 49.14 Median , mm 0.145 0.145 0.145

0.0049 0.125 3.00 120 5.31 5.31 54.45
0.0041 0.105 3.25 140 3.73 3.73 58.17 Mean, phi 2.99 4.43 3.89

0.0035 0.088 3.50 170 2.93 2.93 61 .10 Mean , in. 0.0049 0.0018 0.0027

0.0029 0.074 3.75 200 2.54 2.54 63 .64 Mean, mm 0.126 0.046 0.068

0.0025 0.063 4.00 230 2.26 2.26 65.90
0.0021 0.053 4.25 270 2.03 2.03 67 .93 Sorting 2.991 2.478 2.376

0.00174 0.0442 4.50 325 1.85 1.85 69.78 Skewness 0.523 0.663 0.678
0.00146 0.0372 4.75 400 1.72 1.72 71.50 Kurtosis 0.356 0.515 0.973

0.00123 0.0313 5.00 450 1.61 1.61 73.11 Gra in S ize Description Fine sa nd
0.000986 0.0250 5.32 SOD 1.97 1.97 75.08 lASTM-USCS Scale\ .i lhased on Mean from Trask)

0.000790 0.0201 5.64 635 1.94 1.94 77.02

0.000615 0.0156 6.00 2.07 2.07 79.09 Description 1Retained~I Weight
0.000435 0.0110 6.50 2.71 2.71 81.80 on Sieve # Percent
0.000308 0.00781 7.00 2.68 2.68 84.48 Gravel 4 0.00

0.000197 0.00500 7.65 3.47 3.47 87.95 Coarse Sand 10 0.00

0.000077 0.00195 9.00 6.54 6.54 94.49 Medium Sand 40 0.18

0.000038 0.000977 10.00 3.48 3.48 97.97 Fine Sand 200 63.46

0.000019 0.000488 11.00 1.85 1.85 99.82 Silt >0.005 mm 24.31
0.000015 0.000375 11.38 0.18 0.18 100.00 Ctav <0.005 mm 12.05

TOTALS 100.00 100.00 100.00 Total 100

i© PTS Laboratones , Inc. Phone : (562 ) 907-3607 Fa x: (562 ) 907-36 10

SCOEPAOOO14099



PTS Laboratories, Inc. Particle Size Analysis. ASTM D4464M

Client: Hahn and Assoc iates , Inc. PTS File No: 34452
Project: NW Natural-Gasca Sample ID: MW·16-65
Project No: 2708-10 Depth, ft : 42 .50

EJ crs
Sand Size I Silt I Clay II medi um I fine
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Particle Size, mm

Sample Increment ~umulative Cumulative Weight Percent greater than

Opening Phi of U.S. Weight, Weight, Weight, Weight I Phi I Part ic le Size

Inches IMlIlimeter~ Scree n No. grams percent percent percent Value r Inches 1\1i1llmeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.11 0.Q182 0.462
0.1673 4.757 -2.25 4 0.00 0.00 0.00 10 1.31 0.01 59 0.403
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.50 0 .0139 0.354
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.65 0 .0126 0.319
0.0468 1.169 -0.25 16 0.00 0.00 0.00 40 1.90 0 .0105 0.266

0.0331 0.641 0.25 20 0.00 0.00 0.00 50 2.09 0.0092 0.235

0.0276 0.707 0.50 25 0.02 0.02 0.02 60 2.31 0.0079 0.201
0.0234 0.595 0.75 30 0.34 0.34 0.36 75 3.03 0.0048 0.122

0.0197 0.500 1.00 35 2.07 2.07 2.43 84 4.59 0.0016 0.042

0.0166 0.420 1.25 40 5.61 5.61 8.04 90 6.36 0.0005 0.012
0.0139 0.354 1.50 45 8.02 8.02 16.05 95 6.18 0.0001 0.003

0.0117 0.297 1.75 50 15.30 15.30 31.35
0.0098 0.250 2.00 60 14.20 14.20 45.55 Measure I Trask I Inman -Folk-Ward
0.0083 0.210 2.25 70 12.30 12.30 57.84 Median, phi 2.09 2.09 2.09

0.0070 0.177 2.50 80 8.64 8.64 66.48 Median , in. 0.0092 0.0092 0.0092

0.0059 0.149 2.75 100 5.20 5.20 71.68 Median, mm 0.235 0.235 0.235

0.0049 0.125 3.00 120 3.06 3.06 74.74
0.0041 0.105 3.25 140 2.06 2.06 76.80 Mean, phi 2.16 3.04 2.73

0.0035 0.088 3.50 170 1.68 1.66 76.46 Mean, in. 0.0067 0.0048 0.0060

0.0029 0.074 3.75 200 1.52 1.52 80.00 Mean, mm 0.221 0.121 0.151

0.0025 0.063 4.00 230 1.37 1.37 81.37
0.0021 0.053 4.25 270 1.21 1.21 82.58 Sorting 1.616 1.545 1.843

0.00174 0.0442 4.50 325 1.07 1.07 83.65 Skewness 0.642 0.617 0.670
0.00146 0.0372 4.75 400 0.99 0.99 84.64 Kurtosis 0.252 1.285 2.089

0.00123 0.0313 5.00 450 0.93 0.93 85.57 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 1.13 1.13 86.70 (ASTM·USCS Scale) .i (based on Mean fromTrask)

0.000790 0.0201 5.64 635 1.08 1.08 87.78

0.000615 0.0156 6.00 1.14 1.14 88.92 Description 1Retained~1 Weight
0.000435 0.0110 6.50 1.51 1.51 90.43 on Sieve # Percent
0.000306 0.00781 7.00 1.45 1.45 91.88 Gravel 4 0.00
0.000197 0.00500 7.65 1.80 1.80 93.67 Coarse Sand 10 0.00

0.000077 0.00195 9.00 3.37 3.37 97.04 Medium Sand 40 8.04

0.000038 0.000977 10.00 1.87 1.87 98.91 Fine Sa nd 200 71.96
0.000019 0.000488 11.00 0.99 0.99 99.90 Sift >0.005 mm 13.68
0.000015 0.000375 11.38 0.10 0.10 100.00 CI"" <0.005 mm 6.33

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610

SCOEPA00014100



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client : Hahn and A ss ociates. Inc . PTS File No: 34452

Project: NW Natu ral-Gasco Sa mple 10 : MW· 16-65

Project No: 2708-10 Depth, ft: 44 .80

@:] Sand Size I Silt I Clay Icrs I medium I fine
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Particle Size , mm

Samp le Increment ~umulative Cumulative Weig ht Percent greater than

Open ing Phi of U.S. Weight, Weight . Weight. Weig ht 1 Phi T Particle Size

Inches IMillimeters Screen No. grams percent percent percent Value I Inches tJlillimeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.65 0.0125 0.319

0.1673 4.757 -2.25 4 0.00 0.00 0.00 10 1.80 0.0113 0.287

0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.93 0.0103 0.262
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.10 0.0092 0.234
0.0466 1.169 -0.25 16 0.00 0.00 0.00 40 2.34 00076 0.197

0.0331 0.641 0.25 20 0.00 0.00 0.00 50 2.51 0.0069 0.175
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.72 0.0060 0.152
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 3.36 0.0036 0.097
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 4.99 0.0012 0.031
0.0166 0.420 1.25 40 0.06 0.08 0.08 90 6.67 0.0004 0.010
0.0139 0.354 1.50 45 1.0'5 1.05 1.13 95 8.33 0.0001 0.003
0.0117 0.297 1.75 50 6.45 6.44 7.57
0.0096 0.250 2.00 60 11.50 11.49 19.06 MeasureT Trask -r Inman I Folk-Ward
0.0063 0.210 2.25 70 15.20 15.18 34.24 Median, phi 2.51 2.51 2.51

0.0070 0.177 2.50 80 15.20 15.18 49.43 Median, in. 0.0069 0.0069 0.0069

0.0059 0.149 2.75 100 12.20 12.19 61.61 Median, mm 0.175 0.175 0.175

0.0049 0.125 3.00 120 7.88 7.87 69.48
0.0041 0.105 3.25 140 4.43 4.43 73.91 Mean, phi 2.60 3.46 3.15

0.0035 0.088 3.50 170 2.48 2.48 76.39 Mean, in. 0.0065 0.0036 0.0045

0.0029 0.074 3.75 200 1.72 1.72 78.10 Mean, mm 0.166 0.091 0.113

0.0025 0.063 4.00 230 1.47 1.47 79.57
0.0021 0.053 4.25 270 1.31 1.31 80.88 Sorting 1.549 1.529 1.777

0.00174 0.0442 4.50 325 1.14 1.14 82.02 Skewness 0.860 0.622 0.682
0.00146 0.0372 4.75 400 1.03 1.03 83.05 Kurtosis 0.246 1.187 2.170

0.00123 0.0313 5.00 450 0.99 0.99 84.04 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 1.24 1.24 85.28 (ASTM·USCSScale\ .i (based on Mean from Trask)

0000790 0.0201 5.64 635 1.21 1.21 86.49

0.000615 0.0156 6.00 1.28 1.28 87.76 Descript ion 1Reta ined/ll Weight
0.000435 0.0110 6.50 1.69 1.69 89.45 on Sieve # Percent
0.000308 0.00781 7.00 1.63 1.63 91.08 Gravel 4 0.00
0.000197 0.00500 7.65 2.02 2.02 93.10 Coarse Sand 10 0.00
0.000077 0.00195 9.00 3.74 3.74 96.83 Medium Sand 40 0.08
0.000038 0.000977 10.00 2.02 2.02 98.85 Fine Sand 200 78.02
0.000019 0.000488 11.00 1.05 1.05 99.90 Silt >0.005 mm 14.99
0.000015 0.000375 11.38 0.10 0.10 100.00 Clav <0.005 mm 6.90

TOTALS 100.10 100.00 100.00 Total 100

© PTS Laboratones, Inc. Phone : (562) 907-3607 Fax: (562) 907·3610

SCOEPA00014101



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client : Hahn and Associates, Inc. PTS File No: 34452
Project: NW Nat ural -Gasco Sample 10: MW-16-65
Project No : 2708- 10 Depth, ft: 45 .30

EI crs

Sand Size I Silt I Clay II medium I fine
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Particle Size , mm

Sample Increment !cumu lative Cumu lat ive Weight Percent greater than

Opening Phi of U.S. Weight, Weight, Weight, Weight T Phi T Particle Size

Inches IMillimeter~ Screen No. grams percent percent percent Value I Inches .-"illimeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.04 0 .0191 0.466

0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.19 0.0172 0.438
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.35 0.0155 0.394
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.54 0 .0136 0.345
0.0468 1.169 -0.25 16 0.00 0.00 0.00 40 1.76 0 .0116 0.295

0.0331 0.841 0.25 20 0.00 0.00 0.00 50 1.96 0 .0101 0.257

0.0278 0.707 0.50 25 0.02 0.01 0.01 60 2.25 0.0063 0.210
0.0234 0.595 0.75 30 0.45 0.45 0.46 75 3.66 0.0027 0.069

0.0197 0.500 1.00 35 3.22 3.22 3.66 64 5.59 0.0006 0.021

0.0166 0.420 1.25 40 8.27 8.27 11.95 90 7.06 0.0003 0.007
0.0139 0,354 1.50 45 10.60 10.60 22.55 95 6.56 0.0001 0.003

0.0117 0,297 1.75 50 17.00 17.00 39.55
0,0098 0.250 2.00 60 12.30 12.30 51.65 Measure-r Trask I Inman -Folk·Ward
0.0083 0.210 2.25 70 8.13 8,13 59.96 Median, phi 1.96 1,96 1.96

0.0070 0.177 2,50 80 4.51 4.51 64.49 Median, in. 0.0101 0.0101 0,0101

0,0059 0.149 2.75 100 2.72 2.72 67.20 Median, mm 0.257 0.257 0.257

0.0049 0.125 3.00 120 2.10 2.10 69.30
0.0041 0.105 3.25 140 1.84 1.64 71.14 Mean, phi 2.27 3.47 2.97

0.0035 0.088 3.50 170 1.66 1.66 72.60 Mean, in. 0.0081 0 .0036 0.0050

0.0029 0.074 3.75 200 1.56 1.56 74.36 Mean,mm 0.207 0.090 0 128

0,0025 0.063 4.00 230 1.50 1.50 75,86

0.0021 0.053 4.25 270 1.45 1.45 77.3 1 Sorting 2.235 2.121 2.201

0.00174 0.0442 4.50 325 1.37 1.37 76 .66 Skewness 0.601 0.709 0.732
0,00146 0.0372 4.75 400 1.29 1.29 79.97 Kurtosis 0.320 0.774 1.329

0.00123 0.0313 5.00 450 1.24 1.24 61.21 Grain Size Descr iption Fine sand
0.000986 0.0250 5.32 500 1.54 1.54 82.75 IASTM-USCS Scalel "I (based on Mean trom Trask)

0.000790 0.0201 5.64 635 1.49 1.49 64.24

0.000615 0.0156 6.00 1.57 1.57 85.81 Description IRetained~I Weight
0.000435 0.0110 6,50 2.04 2.04 87.85 on Sieve # Percent
0.000308 0.00781 7.00 1.93 1.93 89.78 Gravel 4 0.00

0.000197 0.00500 7.65 2.35 2.35 92.13 Coarse Sand 10 0.00

0.000077 0.00195 9.00 4.23 4.23 96,36 Medium Sand 40 11.95

0.000038 0.000977 10.00 2.30 2.30 98,66 Fine Sand 200 62.41

0.000019 0.000488 11.00 1.22 1.22 99.88 Silt >0.005 mm 17.77
0.000015 0.000375 11.38 0.12 0.12 100.00 Clav <0.005 mm 7.87

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratones, inc. Phone: (562) 907-3607 Fax: (562) 907-36 10

SCOEPA00014102



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Hahn and Associates , Inc. PTS File No: 34452

Project: NW Nat ural-Gasco Sample 10: MW-16-65
Project No : 2708- 10 Depth, ft : 60.70

EJ Sa nd Size I Silt I Cl ay Icrs I m edium I fine
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Particle Size , mm

Sample Increment ~umulative Cumulative Weight Percent greater than

Opening Phi of U.S. Weight , Weight, Weight, Weig ht I Phi I Part icle Size

Inches IMillimeters Screen No. grams percent percent percent Value f Inches lVIi11imeters

0.2500 6.351 -2.67 114 0.00 0.00 0.00 5 1.39 0.0150 0.382
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.58 0.0132 0.335
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.73 0.0119 0.302
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.93 0.0104 0.263
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.23 0.0084 0.213
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.45 0.0072 0.183
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.72 0.0060 0.152
0.0234 0.595 0.75 30 0.01 0.01 0.01 75 3.69 0.0030 0.077
0.0197 0.500 1.00 35 0.42 0.42 0.43 84 5.37 0.0009 0.024
0.0166 0.420 1.25 40 2.21 2.21 2.64 90 6.86 0.0003 0.009
0.0139 0.354 1.50 45 4.21 4.21 6.65 95 8.42 0.0001 0.003
0.0117 0.297 1.75 50 10.00 10.00 16.85
0.0098 0.250 2.00 60 11.60 11.60 28.45 Measure I Trask I Inman IFolk.Ward
0.0063 0.210 2.25 70 12.50 12.50 40.95 Median, phi 2.45 2.45 2.45
0.0070 0.177 2.50 80 11.30 11.30 52.25 Median, in. 0.0072 0.0072 0.0072
0.0059 0.149 2.75 100 6.86 6.86 61.11 Median, mm 0.183 0.183 0.183
0.0049 0.125 3.00 120 6.07 6.07 67.17
0.0041 0.105 3.25 140 3.89 3.89 71.06 Mean, phi 2.55 3.55 3.18
0.0035 0.088 3.50 170 2.52 2.52 73.58 Mean. in. 0.0067 0.0034 0.0043

0.0029 0.074 3.75 200 1.86 1.86 75.44 Mean, mm 0.170 0085 0.110

0.0025 0.063 4.00 230 1.58 1.58 77.02
0.0021 0.053 4.25 270 1.44 1.44 78.46 Sorting 1.843 1.823 1.977
0.00174 0.0442 4.50 325 1.33 1.33 79.79 Skewness 0.780 0604 0.651
0.00146 0.0372 4.75 400 1.25 1.25 81.04 Kurtosis 0.285 0.929 1.634

0.00123 0.0313 5.00 450 1.21 1.21 82.25 Grain Size Descr iption Fine sand
0.000986 0.0250 5.32 500 1.50 1.50 83.75 IASTM-USCS Scale\ .i Ibased on Mean from Trask)

0.000790 0.0201 5.64 635 1.45 1.45 85.20

0.000615 0.0156 6.00 1.52 1.52 86.72 Descr iption 1Retalned,,1 Weight
0.000435 0.0110 6.50 1.97 1.97 88.69 on Sieve # Percent
0.000308 0.00781 7.00 1.84 1.84 90.53 Gravel 4 0.00
0.000197 0.00500 7.65 2.21 2.21 92.74 Coarse Sand 10 0.00
0.000077 0.00195 9.00 3.93 3.93 96.67 Medium Sand 40 2.64
0.000038 0.000977 10.00 2.11 2.11 98.78 Fine Sand 200 72.80
0.000019 0.000488 11.00 1.11 1.11 99.89 Silt >0.005 mm 17.30
0.000015 0.000375 11.36 0.11 0.11 100.00 Clav <0.005 mm 7.26

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratones, Inc. Phone: (562 ) 907-3607 Fax: (562) 907-3610

SCOEPAOOO14103



PTS GeoLabs, Inc.• 8100 Secura Way· Santa Fe Springs, CA 90670 • Phone (562) 907-3607· Fax (562) 907-3610
PTS GeoLabs,lnc.· 4342 W. 12th SI.· Houston, TX 77055· Phone (713) 680-2291 • Fax (713) 680-0763
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DAlE PTS FILE# s ~J1.15 2 CHAIN OF CUSTODY RECORD PAGE 2.. OF~

PTS GeoLabs, Inc.• 8100 Secura Way· Santa Fe Springs, CA 90670 • Phone (562) 907-3607 • Fax (562) 907-3610
PTS GeoLabs, Inc.· 4342 W. 12th St.· Houston, TX 77055· Phone (713) 680-2291 • Fax (713) 680-0763

't,NY
ANALYSIS REQUEST PO# 'L 7 o ~ - L0

, ,,\.1./ P<;. tv'; ,!\ S':> "c. iAT«=S ) I ,v(,
SPECIAL HANDLING

,['::55 CITY ZIP CODE 0

~....::; 11. 24 HOURS 5 DAYS0 .... a:
Q.ORMP:.9

.... '" a: r-;;.. 72 HOURS
II'::CT MANAGER 11.

~a: '" -c .)l-Na:: .... ::; W N 0 w i OTHER-c a ::;
~

.... 0

~'" '" a ;;;IEeT NAME PHONE NUMBER ui '" ::; N
~(!) N I- .... :.:: ::;

it 0
co

-c N 0 en a a 0 I- M
:.:: a .... -c ::; ::; it (fJ w if. .... « SAMPLE CONDITIONS
0 11.

~ a I-
-c a

IFCT NUMBER ::; 0 a: I-
~ ~FAX NUMBER if. I- .... 11. --' (fJ (fJ (fJ ;i ::;

~
0 w w(fJ 11. .... a: a: -c -c 0 s s I- RECEIVED ON ICE YES/NO(fJ -c a: 11. <t. a: ~ ui ui 1= § 6 1= (fJ

~w a: a: a: :.:: -c (fJ SEALED YES/NO1= t-'" ,:- -c a: > w 0 w
lOCATION z -c a: 0 ::> 1= 11. to ::> ~ ::> ui ::) --' OTHER YES/NOa: w a:

~ 1= (fJ oc 11....i -c '" 0 0 a a I-w I- a z if) (!; a: I- z Z ~ ?} ~11. ~ ~ - :::; W to
0 Z w W LL 11. (fJ 0 ,:. 0 -c

0
~ ~ ro Iii a: '" LL 5 :::; (fJ

'LER SIGNATURE a: 0 iii i1i
11. if. w 0 0 w 0

11. (fJ a: 0 w 0 --' 0 (!) u.
COMMENTSw

~
Z >- w t: :.:: a: 0--' w z a: N :::; :::; -.Ja: ::; 0 a: --' w« ::> a w a: u: :5 :x: iii
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~ ~ ~ to s a:

0 I-
(fJ

Z a w c. I:::: z a: w
iii (fJ 0 « :.:: 11. U --' 0 0 « a: a: w to
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~

.:J ~
:x: 0 a: ::> 11. « 0 0 0 a: >- ~ >- Q ::>
11. ::; 11. o to « (fJ 0 en 11. I- (!) :x: :x: z
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(aSS 37-3~

lo.ss.. 3~-~~)
.,

I~~S '<::><J.- yo
I~::>s 96- if
IfL~ LI( - <-fZ
1(2,5 42·- Lf3
ilLS if ~._i.j'~
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PTS GeoLabs,'lnc.· 8100 Secura Way· Santa Fe Springs, CA 90670· Phone (562) 907-3607· Fax (562) 907-3610
PTS GeoLabs, tnc.> 4342 W. 12th St.· Houston, TX 77055 • Phone (713) 680-2291 • Fax (713) 680-0763

PTS FILE# :, ~/'';5 2, CHAIN OF CUSTODY RECORD
L1PANY

ANALYSIS REQUEST PO# "2...70e -ro
(\ ~...."iV !i;N(>. A-i"lo.) (., A ,I2'S , /I>JL,

~
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<!l C5 0 <!l :r
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o
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APPENDIXJ

Chain-ot-Custody Documentation and Laboratory Analytical Reports:
NAPL Characterization, Well MW-16-45

HAHN AND ASSOCIATES, INC.

-
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CHAIN OF CUSTODYHAHN AND ASSOCIATES, INC.
Environmental Consultants

434 NW SixthAvenue, Suite 203 • Portland OR 97209

(503) 796-0717 • Fax (503) 227-2209

Laboratory

Lab Project No.

~r'~Cr<~\<'-A;Jf~\
~....\le~ 0'- cY"--

Chain of Custody No. '?-CSb5t1I

liquid with Sediment Sample

Zhase Sample

oil:.e~Test Separately

No

YesProvide Preliminary Fax Results____ Shake

Samples Received at 4C (Yor N) I

____ Test Both IAPpropriate Containers Used (Y or:.cN:L) _

Provide Verbal Results (Y or N)

____Test SedimentTestFiltrate

C~c..e. '~l

~t1 G,-,...-<'S

~"9-cR-/t2

R~p.> FDCProject Manager

Project No.

Project Name

Collected by

Analyses to be Performed

1~~,l/i;"'-I/O/II/o4- ltb2S-WA.fL"'M~I,,-t{S1 Tix 00 I IKJ lff)'f~T~-

I

r--I ~I I· ~I
1i ~I 1-£1

~I ~I*i~~
\J ~ l-tll

9~:t: I:

~ ::::io I '" ~~cJ c.;I V} c: 4:)U- I, I Remarks

:x:

~

T

\.,,;./ I <:» ! -- I
. I j

-

1
OIL. I

I!!
~

~
'0
~
~z

Is amPle Number Prefix:' tl n
~~P\-O,. 0 -

fJCA ~M';; p~~np N'

'PL£~ MAL'1~C

'fl-\~ ON L-T..
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I

I i
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oo
m
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a
a
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.....lo.
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.-I
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~YeS__ NO

-.J..' Yes No

~Yes__No

NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
1~.17 !/V/" _ " (Army ~orp. compliant)

Client: b ()., V\V\ ~ ~\C'-·~'~
1. Please sign for receipt and opening of l cooler or other _

By (print) \/(UlAi7c-;{A (S\)'D-1S'gn) VI2..AAo~ -tzo 0/)

2. Date samples rec~~d JQ.JJ3J-CLLt Date opened: Same .x. or__I__I__

3. Delivered by: -tN&'aurier _ FedEx _UPS _Courier _Client _Other _

Airbill # if applicable _(Put copy of shipping papers in file)

4. There were~ custody seals present, signed by J}j;:J date Ji2JJ3../W
5. Were the custody seals unbroken and intact at the date and time of arrival?~Yes __No

6. Was ice used?~es __no Type of ice: __ blue ice -X-gel ice __real ice

Temperature (degrees C)JO ,D Raytek thermometer Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid? __Yes -iNo

8. Were custody papers filled out properly (ink, signed, etc.)? -.:iYes __No

If "no" please specify:---------------
9. Was project identifiable rrom custody papers? i Yes __ No

Name of project C:....1. fA t)W e-\ (ifapplicable)

10. Initial and date for unpacking: \Af,,. (initials) date ~/J5..1 ~ '4
11. Packing material: ~bubble wraplbag __styrofoam -Xcardboard other

12. Were samples in bags? __Yes~ No

13. Did all containers indicated on the CDC arrive? '::/.--. Yes __ No
If "no" please indicate which containers were absent _

14. Were all containers unbroken and labels in good condition?
If "no" please indicate which containers _

15. Were all bottle labels complete (10, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the CDC?
If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis? -XYes __ No

17. Is there adequate volume for the test(s) requested? ~Yes __ No

18. If voa vials were submitted, are they free of bubbles? ~IA Yes No

19. Log-in phase: Date earnplee were logged in; .lD..J..lQ....t:ti. Elm Project #~bS2~

20. Logged in by (print) \ (r')JlJ'!J3J& BrWJ (sign) 'VCA/VvJb~ OY {t/l
21. Was the project manager notified of status? (Use back of form asa record) __Yes -----iN0

SCOEPA00014109



File
operator
Acquired
Instrument :
sample Name:
Mise Info :
vial Number:

D:\HPCHEM\041022\15944.D
BWJ
22 oct 2004 15:00 using AcqMethod NW3HF.M

DualFID3
p4J0524-01
1X
27

r~es;;()nse _
420000

400000

380000

360000

340000

320000

300000

280000

260000

240000

220000

200000

180000

160000

140000

120000

100000

80000

60000

40000

20000

l
0 \.

I

Tirno 0.00 2.00 4.00

. 15944.D\FID1A

, I I '

6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22~00
I '

24.00 26.00

SCOEPA00014110



Fi 1e
operator
Acquired
Instrument :
sample Name:
Misc Info :
vial Number:

F\12sponse

70000

65000

60000

55000i

50000

45000

40000

I

35000

30000

25000

I
20000

15000

10000

D:\HPCHEM\3\DATA\041028\16086.D
BWJ
29 Oct 2004 9:43 using AcqMethod AK3F704.M

DualFID3
D 500/14.9 4050274
1X
50

16086.D\FID1A

5000

o

Time 0.00 .2.00 4.00

SCOEPA00014111



Fi1e
operator
Acquired
Instrument :
sample Name:
Misc Info :
vial Number:

D:\HPCHEM\LIBRARY\DUALFID3F\10563.D
BWJ
29 Dec 2003 15:58 using AcqMethod ND3F0122.M

DualFID3
creosote 2500 ppm
1X
40

Response
1350000

10563.D\FID1A

1300000

1250000

1200000

1150000

1100000

1050000

1000000

950000

900000

850000

800000

750000

7000001

650000

600000

550000

500000

I

i

III .l}t~~~l 'l !I

I W; I~V W.J~J ~il!~~tVI!NM~JJlulA.J.l~~,L_----A~
I I ' , , 'I " I' "I ,'-, i i

, , , , I f , I , ,

50000

100000

150000

200000

450000

250000

300000

350000

400000

o
Tlrne . 9..99... 2.00 ..... 4.00 .. 6-.00 ~.OO ..... 1,0.0.0 ... 12.00 14.00 16.00 18.00 20.00 22.00 24.00
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK99502-1119
907.563.9200 fax 907.563.9210

November 15,2004

Rob Ede
Hahn and Associates, Inc.
434 NW Sixth Ave., Suite 203
Portland, OR 97209

RE: Gasco Upland

Enclosed are the results of analyses for samples received by the laboratory on 10/13/04 16:42.
The following list is a summary of the NCA Work Orders contained in this report.
If you have any questions concerning this report, please feel free to contact me.

Work

P4J0524

Thank You,

Project

Gasco Upland

ProjectNumber

2708-10

Philip Nerenberg, Laboratory Manager

!"he resultsin thisreportapply ta thesamplesanalyzedin accordancewith thechain
ojcustodydocument. This analyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 96011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East l111S Nontqcmery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97006-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 363.9310 fax: 541.382.7568

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Gasca Upland
2708-10
RobEde

Report Created:

11/15/04 16:25

Sample ID

2708-041011MW-16-45-oil

Laboratory ID

P4J0524-01

Matrix

Oil

Date Sampled

10/11/0416:25

Date Received

10/13/04 16:42

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

"he results in this report apply 10 the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreport mustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of23
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Seattle 11720 North Creek Pkwy N, Suite 400, Botheli, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NWSixthAve.,Suite203
Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Gasco Upland

2708-10
RobEde

Report Created:

11/15/04 16:25

P4J0524

Product Identification

Analytical Case Narrative
North Creek Analytical - Portland

The sample exhibited a pattern consistent with a medium distillate non-fuel gas-oil (e.g. Creosote or coal oil) by the HCID method.
Further investigation by GC-MS confirmed the majority of the sample was made up ofpolycyclic aromatic hydrocarbons (pAHs)
although the majority were naphthalene and its alky homologues. From this we conclude the sample may have been derived from
only a few likely sources, those being: coal oil based creosote or the cracking and coking operations in many refineries (e.g. light
cycle oil residue or coke oil).

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

fJre results in this reportapply to the samples analyzed in accordancewith the chain
ofcustodydocument.This analyticalreport must be reproducedin itsentirely.

North Creek Analytical, Inc.
Environmental Laboratory Networlc

Page 2 of23
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W [nternatlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Gasco Upland

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-10 Report Created:

Portland, OR 97209 ProjectManager: RobEde 11/15/04 16:25

Hydrocarbon Identification per NW-TPH Methodology
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4J0524-01 Oil 2708-041011MW-I6-45-oil Sampled: 10/11/04 16:25

Gasoline Range Hydrocarbons

Diesel Range Hydrocarbons

Heavy Oil Range Hydrocarbons

Surrogate(s): 1-Ch/orooctadecane

NWTPHHCID ND

DET
DET

Recovery: 32.5%

1050 mg/kgwet l x 4101021 10/21/04 10/22/04 15:00

2630

5260

Limits: 50 - 150 % S-09

x
X

North CreekAnalytical- Portland

PhilipNerenberg,LaboratoryManager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirely.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of23
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F·l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Gasco Upland

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-10 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 11115/0416:25

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4J0524-01 Oil 2708-041011MW-16-45-oil Sampled: 10/11/04 16:25

Acetone

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluorornethane
1,1-Dichloroethane
1,2-Dichloroethane
I,I-Dichloroethene
cis-I,2-Dichloroethene
trans-I,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
I,I-Dichloropropene
cis-I,3-Dichloropropene
trans-I,3-Dichloropropene
Ethylbenzene

Hexachlorobutadiene
2-Hexanone

Isopropylbenzene

North CreekAnalytical - Portland

PhilipNerenberg, Laboratory Manager

EPA 82608 NO
NO

NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO
NO
NO
34.4

NO

NO

NO

250 mglkgwet lOx 4100719 10114/04 10/20104 20:03

10.0

10.0

10.0

10.0

10.0

50.0

100

50.0

10.0

10.0

100

10.0

10.0

10.0

10.0

50.0

10.0

10.0

50.0

10.0

10.0

10.0

10.0

10.0

10.0

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

40.0

100

20.0

':'he results in this report apply /0 the samples analyzed in accordance with the chain
ofcustody document. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, tne.
Environmental Laboratory Network

Page 4 of23

SCOEPA00014117



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Nontqcrnerv, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Internatlonal Airport Road, Suite A-IO, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-10 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 11/15/04 16:25

Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4J0524-01 Oil 270S-041011MW-16-45-oil Sampled: 10/11/04 16:25

p-Isopropyltoluene
4-Methyl-2-pentanone
Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene
I, I, I,2-Tetrachloroethane
I, I ,2,2-Tetrachloroethane
Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I, I-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surrogote(s): 4-BFB
1,2-DCA-d4
Dibromojluoromethane
Toluene-db

NorthCreekAnalytical. Portland

PhilipNerenberg,LaboratoryManager

EPA 8260B NO
NO
NO
NO

1720

NO

NO

NO

NO

NO

17.8

NO

NO

NO

NO
NO

NO
ND
54.9

16.2

NO

22.3

43.8

Recovery: 94.5%
112%

91.0%
103%

20.0 mg/kgwet lOx 4100719 10/14/04 10/20/04 20:03

50.0

10.0

50.0

20.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

20.0

Limits: 42.6 -130 %
57.3 -144 %
45.5 -130 %
42.1-144 %

me results in this report apply 10 the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of23

SCOEPA00014118



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite FeL, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·I0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-10 ReportCreated:

Portland, OR 97209 Project Manager: RobEde 11/15/04 16:25

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4J0524-01 Oil 2708-0410IIMW-16-45-oil Sampled: 10/11/04 16:25 R-05

Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene

Benzo (ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid
Benzyl alcohol
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether
2-Chloronaphthalene
2-Chlorophenol

4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate

Di-n-octylphthalate

Dibenzo (a,h) anthracene

Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene
Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

NorthCreekAnalytical- Portland

PhilipNerenberg,LaboratoryManager

EPA 8270C NO

1570

NO

1020
NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO
NO
NO

NO
NO

NO

NO

NO

NO

NO

NO
NO

NO
NO

NO

NO

NO

NO

NO

NO
NO

1780

995

NO

980 mg/kg lOx 4100753 10/15/04 10/22/04 09:01
980
980
980
980
980
980
980
980

2970
980
980
980
980

5940
980
980
980
980
980
980
980

2970
980
980
980

2970
2970
2970
2970
980
980

2970
980

2970
5940
1490
1490
5940
980

980

980

"heresults in this reportapply to the samplesanalyzedin accordancewith the chain
ofcustodydocument. Thisanalyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of23

SCOEPA00014119



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite r-i, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Gasco Upland

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-10 Report Created:

Portland, OR 97209 Project Manager: RobEde 11/15/0416:25

Semivolatile Organic Compounds per EPA Method 8270C
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4J0524-01 Oil 2708-041011MW-I6-45-oil Sampled: 10/11/04 16:25 R-05

Hexachlorobutadiene
Hexachlorocyclopentadiene

Hexachloroethane

Indeno (I ,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene

2-Methylphenol
3-,4-Methylphenol

Naphthalene

2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol

4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene

Phenol

Pyrene

1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Surrogate(s): 2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-d5
Phenol-d6
p-Terphenyl-d14
2,4,6-Tribromophenol

North CreekAnalytical - Portland

PhilipNerenberg, LaboratoryManager

EPA8270C ND

ND

ND

ND

ND

5500
NO
NO

15400
NO
NO
ND
NO
NO
NO

NO
NO
ND

6020

NO
2210

NO
NO
NO

Recovery: 112%
106%
104%

98.6%
109%

85.1%

2970 mg/kg lOx 4100753 10/15/04 10/2210409:01

2970
2970
980
980
980
980
980
980
980

2970
980
980
980

2970
980
980

2970
980
980
980
980
980
980

Limits: 20 - 150 %
10-150%
20-150 %
10-150%
20- 150%
10-150%

fJre results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmust bereproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of23

SCOEPA00014120



Seattle llnO North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Mont90mery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 940S SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·I0, Anchorage, AK99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 11/15/04 16:25

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4J0524-01 Oil 2708-041011MW-I6-45-oil Sampled: 10/11/04 16:25 A-02

Acenaphthene EPA 8270m 1500 39.8 mg/kg 20x 4100753 10/15/04 11/03/04 00:41

Acenaphthylene 165 39.8

Anthracene 1HO 39.8

Benzo (a) anthracene 565 39.8

Benzo (a) pyrene 508 39.8

Benzo (b) fluoranthene 289 39.8

Benzo (ghi) perylene 385 39.8

Benzo (k) fluoranthene 277 39.8

Chrysene 666 39.8

Dibenzo (a,h) anthracene 68.2 39.8

Fluoranthene 1800 39.8

Fluorene HOO 39.8

Indeno (1,2,3-cd) pyrene 274 39.8

Naphthalene 15600 398 200x 11/03/04 14;09

Phenanthrene 6200 398

Pyrene 2280 398

North CreekAnalytical - Portland

PhilipNerenberg, LaboratoryManager

'he results in this report apply 10 the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 80f23

SCOEPA00014121



----- ---------------------------

seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W Intematlonal Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 Report Created:

Portland, OR 97209 Project Manager: RobEde 11/15/04 16:25

Conventional Chemistry Parameters per APHAIEPA Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4J0524-01 Oil 2708-041011MW-16-45-oil Sampled: 10/11/04 16:25

pH

North Creek Analytical- Portland

PhilipNerenberg,LaboratoryManager

150.1/9040A 8.28 pH Units Ix 4100737 10/14/04 10/14/0418:00

'be results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 90f23

SCOEPA00014122



~www..../.bs-a.m

TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 9B0l1-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 11/15/04 16:25

Physical Parameters per APHA/ASTM/EPA Methods
North Creek Analytical- Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P4J0524-01 Oil 2708-041011MW-16-45-oil Sampled: 10/11104 16:25

Flashpoint

North CreekAnalytical- Portland

PhilipNerenberg,LaboratoryManager

EPA 1010 NO 150 of Ix 4100866 10/18/04 10/18/04 12:46

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of23

SCOEPA00014123



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 ReportCreated:

Portland, OR 97209 Project Manager: Rob Ede 11/15/0416:25

Hydrocarbon Identification per NW-TPH Methodology - Laboratory Quality Control Results

North Creek Analytical - Portland

QC Batch: 4101021 Soil Preparation Method: EPA 3550 Fuels

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC D

Blank (4101021-BLK1)

GasolineRange Hydrocarbons NWTPH HCID NO

DieselRangeHydrocarbons NO

Heavy Oil RangeHydrocarbons NO

GasolineRangeHydrocarbons NWTPH HCID DET

Diesel RangeHydrocarbons DET

Heavy Oil Range Hydrocarbons DET

Surrogate(s): l-Chlorooctadecane

Duplicate (4101021-DUP1)

Surrogate(s): 1-Chlorooctadecane

North CreekAnalytical- Portland

PhilipNerenberg,LaboratoryManager

Recovery: 131%

Recovery: 34.8%

Extracted: 10121/0406:41

20.0 mglkg Ix 10122104 11:58

50.0

100

Limits: 50-150% 10/12/04 //:58

QCSource: P4J0524-01 Extracted: 10121/04 06:41

1000 mglkgwet Ix ND (50) 1012210414:19 Q-14

2500 53400 59.5% .. Q-14

5000 30700 64.7% .. Q-14

Limits: 50-150% 101Z1/0414:19 S-09

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 11 of23

SCOEPA00014124



~www.•u/.b......

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-IO, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 11/15/04 16:25

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

North Creek Analytical - Portland

QC Batch: 4100719 Soil Preparation Method: EPA 5035 Modified

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R~D (Limits) Analyzed Notes
Result Amt

Blank (4100719-BLK1)

Acetone

Benzene

Bromobenzene
Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

Dibromomethane

1,2-Diehlorobenzene

1,3-Diehlorobenzene

1,4-Diehlorobenzene

Dichlorodifluoromethane

I,l-Diehloroethane

1,2-Diehloroethane

I,I-Diehloroethene

eis-l,2-Dichloroethene

trans-I,2-Diehloroethene

1,2-Diehloropropane

1,3-Diehloropropane

2,2-Diehloropropane

I,I-Diehloropropene

cis-I,3-Dichloropropene

trans-I,3-Diehloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

EPA 8260B ND
ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO
NO
ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO
ND

ND

2.50

0.100

0.100

0.100

0.100

0.100

0.500

1.00

0.500

0.100

0.100

1.00

0.100

0.100

0.100

0.100

0.500

0.100

0.100

0.500

0.100

0.100

0.100

0.100

0.100

0.100

0.500

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.400

1.00

mglkg Ix

Extracted: 10/14/0412:13

10/14/0423:36

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

"heresults in this report apply to the samplesanalyzed in accordancewith the chain
ofcustodydocument.This analyticalreportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 12 of23

SCOEPA00014125



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, 5ulteA-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 Report Created:

Portland, OR 97209 Project Manager: RobEde 11115/04 16:25

Volatile Organic Compounds per EPA Method 82MB - Laboratory Ouality Control Results

North Creek Analytical - Portland

QCBatch: 4100719 Soil Preparation Method: EPA 5035 Modified

Analyte Method Result MDL* MRL Units Dil Source Spike R~C (Limits) R·~D (Limits) Analyzed Notes
Result Amt

EPA 8260B

Limits: 42.6-130%

57.3-144%

45.5-J30%

42.J-144%

Blank (4100719-BLK1)

Isopropylbenzene

p-Isopropyltoluene

4-Methyl-2-pentanone

Methyl tert-butyl ether

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,1,1,2-Tetrachloroethane

I, I ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I , l-Trichloroethane

I, I,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surrogate(s): 4-BFB

U-DCA-d4

DibromojluoromeJhane

Toluene-d8

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

NO

ND

NO

NO

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Recovery: 98.0%

JJ6%

J02%

JJ2%

0.200

0.200

0.500

0.100

0.500

0.200

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.200

mg/kg Ix

Extracted: 10/14/04 12:13

10/14/0423:36

JO/14/04 23:36

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document, This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 13 of23

SCOEPA00014126



-- -------------

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206·4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·10, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 Report Created:

Portland, OR 97209 Project Manager: RobEde ll/15/04 16:25

Volatile Organic Compounds per EPA Method 82608 - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4100719 Soil Preparation Method: EPA 5035 Modified

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC D

LCS (4100719-BS1) Extracted: 10/14/04 1Z:13

Matrix Spike (4100719-MS1)

Matrix Spike Dup (4100719-MSD1)

Surrogate(s): 4-BFB

1,2-DCA-d4

Dibromoj/uoromethane

Toluene-db

10/14/04 19:58

10/14/0421.-20

10114/0419:58

10/14/04 21:20

Extracted: 10114104 12:13

Extracted: 10/14/04 12:13

2.00 99.0% (81.9-125)

102% (79.2-125)

81.0% (66.1-125)

102% (80-125)

99.0% (76-125)

10/14/0421:47

2.89 99.0% (68.5-125)

102% (65.9-125)

81.3% (55.8-125)

101% (70.3-125)

100% (65.5-125)

2.89 99.7% (68.5-125) 0.697% (25) 10/14/04 21:47

103% (65.9-125) 0.676% "

79.9% (55.8-125) 1.72% "

104% (70.3-125) 2.36% "

100% (65.5-125) 0.00% "

NO
NO
NO
NO
NO

NO
NO
NO

NO
NO

Ix

Ix

mglkg

Limits: 42.6-130%

57.3-144%
45.5-130%

42.1-144%

Limits: 42.6-130%

57.3-144%

45.5-130%

42.1-144%

0.100

0.100

0.100

0.100

0.100

Limits: 42.6-130"/0

57.3-144%

45.5-130%

42.1-144%

0.100 mglkg dry Ix

0.100

0.100

0.100

0.100

0.100 mglkg dry

0.100

0.100

0.100

0.100

QC Source: P4J0234-02

QCSource: P4J0234-02

1.98

2.03

1.62

2.04

1.98

Recovery: 104%

JJ6%

JJ5%

JJ3%

2.86

2.95

2.35

2.93

2.89

Recovery: 86.2%

96.5%

98.6%

95.5%

2.88

2.97

2.31

3.00

2.89

Recovery: 85.8%
97.9%

97.6%

96.9%

EPA 8260B

EPA 8260B

Benzene EPA 8260B

Chlorobenzene
I,I-Dichloroethene

Toluene
Trichloroethene

Surrogatets): 4-BFB

1,2-DCA-d4

Dibromoj/uoromethane

Toluene-db

Benzene
Chlorobenzene
I,I-Dichloroethene
Toluene
Trichloroethene

Benzene
Chlorobenzene
1,1-Dichloroethene
Toluene
Trichloroethcne

Surrogatets]: 4-BFB

1,2-DCA-d4

Dibromofluoromethane

Toluene-d8

North Creek Analytical- Portland

Philip Nerenberg,LaboratoryManager

me results in this reportapply to the samplesanalyzedin accordancewith the chain
ofcustodydocument. Thisanalyticalreport must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 14 of23

SCOEPA00014127



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK 99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 Report Created:

Portland, OR 97209 Project Manager: RobEde 11/15/0416:25

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4100753 Other wet Preparation Method: EPA 3580

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) % (Limits) Analyzed Notes
Result Amt REC RPD

Blank (4100753-BLK1)

Carbazole

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthcne

Benzo (ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate

Di-n-octyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate

2,4-Dimethylphenol
Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Bis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

EPA 8270C ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

99.0 mglkg lx

99.0

99.0

99.0

99.0

99.0

99.0

99.0

99.0

300

99.0

99.0

99.0

99.0

600

99.0

99.0

99.0

99.0

99.0

99.0

99.0

300

99.0

99.0

99.0

300

300

300

300

99.0

99.0

300

99.0

300

600

ISO

t50

600

99.0

99.0

Extracted: 10/15/0407:23

10/22104 09:44

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

me results in this reportapply to thesamples analyzedin accordancewith the chain
ofcustodydocument.This analyticalreport must be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 15 of23

SCOEPA00014128
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Seattle 11720 North Creek Pkwy Nt Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-l0, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW SixthAve., Suite 203 Project Number: 2708-10 Report Created:

Portland,OR 97209 Project Manager: RobEde 11/15/0416:25

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Quality Control Results
North Creek Analytica1- Portland

QC Batch: 4100753 Other wet Preparation Method: EPA 3580

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) il' (Limits) Analyzed Notes
Result Amt REC R D

Limits: 20-150%

10-150%

20-150%

10-150%

20-150%

10-150%

Blank (4100753-BLK1)
Hcxachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

lndeno (1,2,3-cd) pyrene

lsophorone

2-Methylnaphthalene

2-Methylphenol

3-,4-Methylphenol

Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroanilinc

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Surrogate(s): 2-Fluarobiphenyl

2-FluorophenoJ

Nitrobenzene-d5

Phenol-d6

~Terphenyl-d14

2,4,6- Tribromophenol

EPA 8270C NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

Recovery: 105%

104%

106%

103%

107%

104%

99.0

300

300

300

99.0

99.0

99.0

99.0

99.0

99.0

99.0

300

99.0

99.0

99.0

300

99.0

99.0

300

99.0

99.0

99.0

99.0

99.0

99.0

mglkg lx

Extracted: 10115/0407:23

10122104 09:44

10/22/0409:44

North Creek Analytical- Portland

Philip Nerenberg, Laboratory Manager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 16 of23

SCOEPA00014129
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-I0, Anchorage, AK99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 Report Created:

Portland, OR 97209 Project Manager: RobEde 11/15/04 16:25

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Oualitv Control Results

North Creek Analytical- Portland

QC Batch: 4100753 Other wet Preparation Method: EPA 3580

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

Carbazole EPA 8270C NO

Acenaphthene NO

Acenaphthylene NO
Anthracene NO
Benzo (a) anthracene NO
Benzo (a) pyrene NO
Benzo (b) fluoranthene NO
Benzo (ghi) perylene NO
Benzo (k) fluoranthene NO
Benzoic Acid NO

Benzyl alcohol NO
4-Bromophenylphenyl ether NO

Butyl benzyl phthalate NO

4-Chloro-3-methylphenol NO
4-Chloroaniline NO

Bis(2-chloroethoxy)methane NO
Bis(2-chloroethyl)ether NO

Bis(2-chloroisopropyl)ether NO
2-Chloronaphthalene NO
2-Chlorophenol NO

4-Chlorophenylphenyl ether NO

Chrysene NO

Di-n-butyl phthalate NO

Surrogate(s): 1-Fluorobiphenyl

1-Fluorophenol

Nltrobenzene-di

Phenol-d6

p-Terphenyl-d14

1.4,6- Tribromophenol

LCS (4100753-BS1)

Acenaphthene
4-Chloro-3-methylphcnol

2-Chlorophenol

lA-Dichlorobenzene
2,4-Dinitrotoluene

4-Nitrophenol
N-Nitrosodi-n-propylamine

Pentachlorophenol
Phenol
Pyrene
1,2,4-Trichlorobenzene

Duplicate (4100753-DUP1)

EPA 8270C 492
898

9\4
474

462

947
474

836
831
492

477

Recovery: 108%

101%

105%

101%

107%

110%

Extracted: 10/15/0407:23

99.0 mglkg Ix 500 98.4% (20-\50) 10/22104 03:\6

99.0 !OOO 89.8%

99.0 91.4%
300 500 94.8%

ISO 92.4%

300 1000 94.7%
99.0 500 94.8%

300 1000 83.6%
99.0 83.1%
99.0 SOO 98.4%
99.0 95.4%

Limits: 10-150"/0 1011110403: 16

10-150%

10-150%

10-150%

10-150%

10-150%

QC Source: P4J0475-01 Extracted: 10/15/0407:23

97.\ mglkg Ix NO NR (SO) \0122104 04:42
97.1 NO NR

97.1 NO NR

97.\ NO NR

97.1 NO NR

97.\ NO NR

97.1 NO NR

97.1 NO NR

97.1 NO NR

294 NO NR

97.\ NO NR

97.1 NO NR

97.1 NO NR

97.1 NO NR

588 NO NR

97.1 NO NR

97.\ NO NR

97.\ NO NR

97.\ NO NR

97.\ NO NR

97.1 NO NR

97.1 NO NR

294 NO NR

North Creek Analytica\ - Portland

Philip Nerenberg, Laboratory Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 17 of23

SCOEPA00014130
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Seattle llno North Creek Pkwy N, Suite 400, Bothell, WA 9BOll-B244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane Easl1l1l5 Monlgomery, Sulle B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 9700B- 7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, suite r-i, Bend, OR 97701-5711
phone: (541) 3B3.9310 fax: 541.382.7588

Anchorage 2000 W Internatlonal Airport Road, SulleA-l0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 11/15/04 16:25

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Ouality Control Results

North Creek Analytical - Portland

QC Batch: 4100753 Other wet Preparation Method: EPA 3580

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) ~ (Limits) Analyzed Notes
Result Amt REC R D

Duplicate (4100753-DUP1)

Di-n-cetyl phthalate EPA8270C ND

Dibenzo (a,h) anthracene ND

Dibenzofuran ND

1,2-Dichloroben2ene ND

1,3-Dichloroben2ene ND

1,4-Dichloroben2ene ND

3,3' -Dichlorobenzidine ND

2,4-Dichlorophenol ND

Diethyl phthalate ND

2,4-Dimethylphenol ND

Dimethyl phthalate ND

4,6-Dinitro-2-methylphenol ND

2,4-Dinitrophenol ND

2,4-Dinitrotoluene ND

2,6-Dinitrotoluene ND

Bis(2-ethylhexyl)phthalate ND

Fluoranthene ND

Fluorene ND

Hexachlorobenzene ND

Hexachlorobutadiene ND

Hexachlorocyclopentadiene ND

Hexachloroethane ND
Indeno (I ,2,3-cd) pyrene ND

Isophorone ND

2-Methylnaphthalene ND

2-Methylphenol ND

3-,4-Methylphenol ND

Naphthalene ND

2-Nitroaniline ND

3-Nitroaniline ND

4-Nitroaniline ND

Nitrobenzene ND
2-Nitrophenol ND

4-Nitrophenol ND

N-Nitrosodi-n-propylarnine ND

N-Nitrosodiphenylarnine ND

Pentachlorophenol ND

Phenanthrene ND

Phenol ND

Pyrene ND

1,2,4-Trichlorobenzene ND

North Creek Analytical - Portland

Philip Nerenberg, Laboratory Manager

QC Source: P4J0475-01 Extracted: 10/15/04 07:23

97.1 mglkg Ix ND NR (50) 10122104 04:42
97.1 ND NR

97.1 ND NR

294 ND NR

294 ND NR

294 ND NR
294 ND NR

97.1 ND NR

97.1 ND NR
294 ND NR

97.1 ND NR
294 ND NR

588 ND NR

147 ND NR

147 ND NR

588 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

294 ND NR
294 ND NR
294 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

294 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

294 ND NR

97.1 ND NR

97.1 ND NR

294 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

97.1 ND NR

"heresultsin this reportapplyto thesamplesanalyzedin accordance withthe chain
ofcustodydocument.Thisanalytical reportmust be reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 18 of23

SCOEPA00014131



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite S, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-lO, Anchorage, AK99502·1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc.

434 NW Sixth Ave., Suite 203

Portland, OR 97209

Project Name:

Project Number:

Project Manager:

Gasco Upland

2708-10

Rob Ede

Report Created:

11/15/04 16:25

Semivolatile Organic Compounds per EPA Method 8270C - Laboratory Oualltv Control Results

North Creek Analytical- Portland

QCBatch: 4100753 Other wet Preparation Method: EPA 3580

Analyte Method Result MOL* MRL Units Oil Source Spike .J:C (Limits) R~O (Limits) Analyzed Notes
Result Amt

Duplicate (4100753-DUP1) QCSource: P4J0475-01 Extracted: 10/15/0407:23

2,4,5-Trichlorophenol EPA 8270C ND 97.1 mglkg Ix ND NR (50) 10122104 04:42

2,4,6-Trichlorophenol ND 97.1 ND NR

Surrogale(s): 2-Fluarobiphenyl Recovery: /24% Limits: 20-150"/0 /0122/0404:42

2-Fluorophenol /22% /0-/50%

Nilrobenzene-d5 /23% 20-150%

Pheno/-d6 /20% /0-150%

p-Terphenyl-d/4 /25% 20-150%

2,4,6- Tribromophenol /08% 10-150%

Matrix Spike (4100753-MS1) QC Source: P4J0475-01 Extracted: 10/15/0407:23

Acenaphthene EPA 8270C 619 98.0 mg/kg lx NO 495 125% (20-L50) 10/2210403:59

4-Chloro-3-methylphenol ll20 98.0 NO 990 ll3% (10-150)

2-Chlorophenol ll20 98.0 NO ll3%

1,4-Dichlorobenzene 574 297 NO 495 ll6% (20-150)

2,4-Dinitrotoluene 568 149 NO 115%

4-Nitrophenol 1070 297 NO 990 108% (10-150)

N-Nitrosodi-n-propylamine 589 98.0 ND 495 119% (20-150)

Pentachlorophenol 584 297 ND 990 59.0% (10-150)

Phenol 988 98.0 ND 99.8%

Pyrene 602 98.0 ND 495 122% (20-150)

1,2,4-Trichlorobenzene 587 98.0 ND ll9%

Surrogate(s): 2-Fluorobiphenyl Recovery: /3/% Limits: 20-/50"/0 /0122/0403:59

2-Fluorophenol /20% /0-150%

Nitrobenzene-di 130% 20-/50%

Phenol-d6 1/8% 10-/50%

p-Terphenyl-dJ4 131% 20-150%

2,4,6- Tribromophenol /32% 10-150%

North Creek Analytical - Portland

Philip Nerenberg, LaboratoryManager

'he results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreportmustbe reproducedin its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 19 of23

SCOEPA00014132



seattle llnO North Creek Pkwy N, Suite 400, Bothell, WA98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Nontqomerv, Suite B, Spokane, WA99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. Project Name: Gasco Upland

434 NW Sixth Ave., Suite 203 Project Number: 2708-10 Report Created:

Portland, OR 97209 Project Manager: Rob Ede 11115/04 16:25

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Quality Control Results

North Creek Analytical- Portland

QC Batch: 4100753 Other wet Preparation Method: EPA 3580

Analyte Method Result MDL* MRL Units Dil Source Spike % (Limits) .~ (Limits) Analyzed Notes
Result Amt REC R D

Blank (4100753-BLK1)

Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene

Benzo (ghi) perylene
Benzo (k) fluoranthene
Cbrysene

Dibenzo (a.h) anthracene
Fluoranthene
Fluorene
Indeno (1,2,3-cd)pyrene
Naphthalene

Phenanthrene
Pyrene

EPA 8270m NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

2.01

mg/kg Ix

Extracted: 10/15/0407:23

11103/04 00: 10

North Creek Analytical - Portland

Philip Nerenberg,Laboratory Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustodydocument. Thisanalyticalreport must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 20 of23

SCOEPA00014133
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011·8244
phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A·I0, Anchorage, AK99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Hahn and Associates, Inc. ProjectName: Gasco Upland

434 NW Sixth Ave., Suite 203 ProjectNumber: 2708-10 ReportCreated:

Portland, OR 97209 ProjectManager: RobEde 11/15/04 16:25

Conventional Chemistry Parameters per APHAIEPA Methods - Laboratory Quality Control Results

North CreekA~~~ytical-Portland

QC Batch: 4100737 Other wet Preparation Method: General

Analyte Method Result MDL* MRL Units Dil Source Spike~C (Limits) ;~D (Limits) Analyzed Notes
Result Amt

Duplicate (4100737-DUP1)
pH 150.119040A 6.54

QC Source: P4J0533~1

pH Units Ix 6.58

Extracted: 10114/04 14:59

0.610% (25) 10114/04 18:00

NorthCreekAnalytical - Portland

PhilipNerenberg, Laboratory Manager

me results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. Thisanalytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 21 of23

SCOEPA00014134
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TM
Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
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1.0 INTRODUCTION

The investigation activities described herein have been conducted to provide

supplemental information related to the nature, extent, and potential
migration pathways of chemical impacts present in groundwater along the

uplands portion of the Willamette River shoreline at the NW Natural Gasco
facility, 7900 NW St. Helens Road, in Portland, Oregon (Figure 1). The need
and scope for these additional upland-area investigatory activities was
initially discussed during a January 27, 2004 meeting with representatives of
NW Natural, the Oregon Department of Environmental Quality (DEQ), and
the U.S. Environmental Protection Agency (EPA), and were outlined in a
DEQ Memorandum prepared by Mr. Matt McClincy and Mr. Rod Struck,
dated January 26, 2004. The investigation activities described herein were
completed in accordance with an HAl Work Plan dated April 28, 2004 (HAl
2004), as conditionally approved in DEQ correspondence dated May 11,
2004 (Mr. Matt McClincy to Mr. Bob Wyatt).

1.1 Purpose and Project Objectives

The purpose of this report is to summarize results of the supplemental soil
and groundwater quality investigation activities that were conducted at the
site during the timeframe June through August 2004, to satisfy the objectives
identified below.

• Describe the presence and distribution of tar and/or oil in the
Surficial Fill Unit and Alluvial Unit in the vicinity of the buried
historical drainage near boring B-29.

• Evaluate the potential that oil identified in the subsurface in the
vicinity of the historical drainage adjacent to the Willamette River
is a present oil migration threat to Willamette River sediments.

• Collect representative groundwater quality data to supplement
the current interpretation of contaminant nature and extent, with
emphasis on identifying unique plume characteristics in the area
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of the historical discharge feature (e.g., boring 8-29 area) that
would be of significance to the upland source control evaluation.

• Collect representative groundwater quality data to supplement
the current interpretation of contaminant nature and extent down
gradient of the former tar pond area, at a location mid-way

between existing groundwater monitoring points MW-4 and MW
5.

1.2 Scope of Work

The overall scope of work for investigatory activities completed at the Gasco
property during the timeframe June through December 2004 is summarized
below, with sampling locations depicted on Figures 2 and 3.

• Installation of 10 push probe borings for identification of
subsurface lithological and contaminant distribution conditions at
a location between the former tar pond area and the Willamette

River embankment, and in the area of the historic effluent
discharge / filled area located upland of the surficial tar body
previously identified in the Willamette River.

• Collection of depth discrete exploratory groundwater quality
samples from push probe borings installed at two locations
(borings 8-56 and 8-59) to further evaluate horizontal and vertical
distribution of groundwater impacts adjacent to the Willamette
River embankment.

• Collection of soil samples from select boring locations primarily

across depths of interest with regard to potential human and/or
ecological exposure (upper 3 to 12 feet below ground surface) for
laboratory physical testing of polynuclear aromatic hydrocarbons
(PAHs), benzene, toluene, ethylbenzene, and xylene (8TEX),
and total cyanide.

• Collection, preservation, and shipment of undisturbed soil core
across the oil-bearing zone identified in the area of historic
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effluent discharge for photographic evaluation and completion of
analyses related to potential dense non-aqueous phase liquid
(DNAPL) mobility.

• Installation of three new wells (MW-16-45, MW-16-65, and MW
16-125) in the area of historic effluent discharge to evaluate

groundwater contaminant plume conditions in this area, as well
as the potential to yield DNAPL from a well screened across the
oily zone identified within soils at this location (e.g., MW-16-45).

• Sampling and analytical testing of groundwater samples from the
MW-16 well cluster and all other wells at the site.

• Sampling of DNAPL from well MW-16-45, with physical and
chemical testing of the oil.

1.3 Report Organization

This report is organized as follows:

• Section 1 provides a summary of the purpose, objectives, and
scope of work for the investigation activities, as well as a
description of the report's organization.

• Section 2 describes the supplemental RI activities completed at
the site.

• Section 3 provides the results of the supplemental activities
completed at the site.

• Section 4 provides a summary of the results and conclusions of
the investigation
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2.0 SUPPLEMENTAL INVESTIGATION ACTIVITIES

2.1 Push Probe Boring Installation

Push probe borings were installed in the vicinity of the former effluent

discharge feature flow area located east of the Fuel and Marine Marketing
(FAMM) tank farm in the boring 8-29 vicinity; as well as in the vicinity of
boring 8-31, located mid-way-between the MW-4 and MW-5 monitoring well
clusters, between the former tar pond area and the Willamette River
(Figures 2 and 3).

As previously stated, the objective of the push probe work in the former

effluent discharge flow area (boring 8-29 vicinity) was to support evaluation
of the extent and thickness of tarry and oily zones previously identified in
the subsurface at this portion of the site, as well as to collect a vertical profile
of groundwater quality to support the selection of screened intervals for a
new monitoring well cluster to be installed in a subsequent phase of
investigation.

The objective of the push probe work completed in the former 8-31 vicinity,
a location situated between the river and the former tar pond area, was to
obtain a vertical profile of groundwater quality to supplement data currently
available in this area at the adjacent MW-4 and MW-5 well cluster locations.

All push probe boring installation and abandonment activities were
conducted in accordance with the April 28, 2004 Work Plan (HAl 2004), with
drilling activities conducted by Geo-Tech Explorations, Inc. f Boart Longyear,
Inc. of Tualatin, Oregon (Oregon Monitoring Well Constructor License No.
1011). A truck-mounted push probe unit using a 1.5-inch outside-diameter
(00) hydraulically-driven steel rod was used to advance all push probe soil

borings.

Soil samples were collected from push probe borings using a 2-inch 00, 5

foot long, stainless-steel Macro-Core sampler, fitted with a PVC sleeve, that
was advanced in 5 foot intervals into the undisturbed soils. All soil samples
were screened in the field for the presence of contaminants by visual (color),
olfactory, sheen, headspace vapor, and ultraviolet fluorescence methods.
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The results of the field screening observations are noted on the field boring
logs. Soil sampling and screening activities were conducted in accordance
with a DEQ-approved April 28, 2004 Work Plan (HAl 2004).

Where groundwater samples were collected for vertical contaminant

profiling, a temporary 3.25-inch diameter steel casing was set through
visually impacted zones in order to isolate upper zones of impact prior to

advancing to the lower portions of each borehole. Further, all groundwater
samples were collected from a new boring advanced directly to the targeted
screen intervals without collection of soil samples, thereby reducing the
potential for groundwater mixing within an open borehole prior to sample

collection. Groundwater sampling activities were conducted in accordance
with the approved April 28,2004 Work Plan (HAl 2004).

2.1.1 Former Effluent Discharge / Low Area

Seven push probe borings (8-53, 8-54, 8-55, 8-57, 8-58, 8-59, and 8-59A)
were installed in the area of the buried historical drainage flow area near

boring B-29 (Figures 2 and 3) between the dates of June 7 and June 14,
2004. With the exception of borings B-53 and B-54, where sampler refusal
was encountered on apparent concrete or rock within the fill at depths of 29
feet and 20 feet, respectively, all push probe borings were advanced and
continuously cored to a minimum depth of 50 feet below ground surface
(bgs). With the exception of those locations where sampling device refusal
was encountered, all borings were advanced to a sufficient depth such that
the base of oily zones within subsurface soils could be observed and

documented.

8ased on the depth and thickness of oily soil zones within borings B-55, B
57, and B-58, as well as within previous boring B-29, the location for a deep
push probe boring was selected for soil description and vertical groundwater
quality profiling purposes. As reviewed with Mr. Matt McClincy and Mr. Rod
Struck of the DEQ during a site meeting conducted on June 8, 2004, and as
approved during a June 9, 2004 telephone conversation (Mr. Rob Ede to Mr.
Matt McClincy), it was agreed that a deep boring (i.e., boring B-59) would be
installed at a location approximately midway between borings B-57 and B
58, and as close to the river embankment as possible. The preceding

location was selected since it was deemed likely to adequately represent the
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oily zone identified in adjacent borings, and would suitably represent
contaminant conditions immediately upland relative to the "surficial tar body"

previously identified within the Willamette River (Figure 2). The surficial tar
body was the subject of a separate and synchronous investigation

conducted for NW Natural under oversight of the EPA by Anchor
Environmental, LLC (Anchor), with results of that investigation included

within a September 2004 Anchor report (Anchor 2004), and summarized in
Section 2.9 herein.

Deep boring B-59 was advanced to a total depth of 175 feet bgs in an
attempt to identify the top of gravels typical of the base of the Alluvial WBZ,
or the top of the basalt bedrock. Boring B-59 was continuously logged to a
depth of 50 feet bgs, below which soil cores were collected and logged at
intervals ranging from 20 to 30 feet. The boring was terminated at a depth of
175 feet bgs prior to encountering the base of the Alluvial WBZ due to
concerns of losing the tooling if the sampler should become stuck within hard
substrate at this depth.

Lithological descriptions and field screening for potential soil contamination
were obtained during the advancement of boring B-59. To prevent mixing of
groundwater within the open borehole resulting from soil sample collection,
groundwater samples were collected in a new boring installed adjacent to
the first boring. Specifically, depth discrete groundwater samples were
collected from adjacent boring B-59A from a temporary well point screened
across depth intervals of 46 to 50 feet bgs; 76-80 feet bgs; 96-100 feet bgs;
116-120 feet bgs; 144-148 feet bgs; and 171-175 feet bgs.

The properties of each soil sample were noted in the field by the HAl
scientist. Boring logs prepared by HAl for the push probe borings, including
a description of field screening results and groundwater sample depth
intervals, are included in Appendix A.

2.1.2 Former Tar Pond and River Embankment Area

Three deep push probe borings (B-56, B-56A, and B-56B) were advanced in
the immediate vicinity of former boring B-31 (Figure 2), located between the
former effluent tar pond and the Willamette River embankment, for screening
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of soils and collection of groundwater samples. Lithological descriptions and
field screening for potential contamination were obtained during the
advancement of boring B-56. Boring B-56 was continuously logged to a
depth of 50 feet bgs, with subsequent soil cores collected every 10 feet

through a depth of 110 feet bgs, and every 25 feet below 110 feet bgs. This
boring was advanced to a total depth of 179 feet bgs, where sampling

equipment refusal occurred in dense gravels I basalt bedrock.

To prevent mixing of groundwater within the open borehole, groundwater
samples were collected in new borings installed adjacent to B-56.
Specifically, after collection of a groundwater sample within the Surficial Fill
WBZ, a 3.25-inch OD protective outer steel casing was advanced to a depth
of 30 feet bgs, through which a temporary well point was advanced directly

to targeted groundwater sampling depths. Depth discrete groundwater
samples were collected from adjacent boring B-56A from a temporary well

point screened across depth intervals of 18 to 22 feet bgs; 40-44 feet bgs;
60-64 feet bgs; 80-84 feet bgs; and 100-104 feet bgs. As depicted on the
boring log for B-56A (Appendix A), the well point became stuck after being
advanced to a depth of 140 feet bgs, at which time the probe rod became
separated at a depth of 30 feet bgs. Attempts to retrieve the probe rod and
well point (extending across a depth interval of 30 to 140 feet bgs) using a
hollow-stem auger drill rig and a stinger were unsuccessful. Therefore, the
well point and probe rod were pressure grouted and chipped in-place with
bentonite from 40 feet bgs to ground surface. Below 40 feet bgs, the
formation had heaved around the probe rod, preventing lowering of the grout
tremie tube to a greater depth.

Push probe boring B-56B was subsequently installed adjacent to the sealed
B-56A location, with depth discrete groundwater samples collected across
depth intervals of 136-140 feet bgs and 174-178 feet bgs.

The properties of each soil sample were noted in the field by the HAl
scientist. Boring logs prepared by HAl for the push probe borings, including

a description of field screening results and groundwater sample depth
intervals, are included in Appendix A.
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2.2 Monitoring Well Installation

With the completion of groundwater and soil sampling activities associated

with the push probe boring component of work (Section 2.1), and the receipt
of analytical results from the groundwater investigation, NW Natural and

DEQ met on July 7,2004 and agreed upon the location and depth of
monitoring wells. Approval of the proposed MW-16 series monitoring well
cluster location was provided during this meeting in order to facilitate
completion of well installation activities during the week of July 12, 2004.
Proposed screen intervals for the MW-16 series wells were approved in an
e-mail dated July 12, 2004 (Mr. Matt McClincy to Mr. Rob Ede). As agreed
during the meeting, three monitoring wells were constructed near the
shoreline riverward of boring B-59. Based on groundwater quality data
obtained at the boring B-56 location, it was agreed that installation of
permanent monitoring wells in the vicinity of this boring would not be

necessary.

Of the wells proposed for installation as part of the MW-16 series cluster, the
deepest well, designed to monitor chemical concentrations within the basal
portion of the contaminant plume, was constructed with a screen interval of
115 to 125 feet bgs, with a stainless steel sump from 125 to 127.5 feet bgs.
It was agreed that temporary well point data collected from below 144 feet
bgs at boring B-59 was sufficient to provide vertical plume delineation in this
area.

The intermediate-depth well, designed to target the dissolved phase
contaminant plume within the upper Alluvial WBZ across an elevation similar
to adjacent wells at the existing MW-3 and MW-4 well clusters, was
constructed with a screened interval of 55 to 65 feet bgs, with a stainless
steel sump from 65 to 67.5 feet bgs.

The shallow-depth well, designed to target the oil-bearing zone found within

the upper Alluvial WBZ (across a depth interval of approximately 28 to 44
feet bgs), was constructed with a screened interval of 30 to 45 feet bgs, with

a stainless steel sump from 45 to 47.5 feet bgs.
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All well construction activities were conducted in accordance with the April.
28, 2004 Work Plan (HAl 2004), with drilling activities conducted by Geo
Tech Explorations, Inc. / Boart Longyear, Inc. of Tualatin, Oregon (Oregon
Monitoring Well Constructor License NO.1011). A sonic drill rig using 8-inch

and/or 6-inch 00 steel drive casing was used for all drilling activities, which
occurred from JUly 14 through July 20, 2004.

During the drilling of monitoring well boreholes, continuous soil core was
extruded from 4-inch to 6-inch diameter core barrels that were advanced 2
to 10 feet into undisturbed soils. With exception of select depth intervals at
the MW-16-65 well location, soil cores were extruded into labeled plastic

bags of approximately 2 to 3 foot lengths prior to being sliced open for field
screening and description. At MW-16-65 , soil cores across a depth interval

of 26 to 46 feet bgs and 60 to 63 feet bgs were collected with the use of 4
inch 00 polycarbonate resin (Lexan") tubes to facilitate recovery of
relatively undisturbed soil. Upon being brought to the surface, the t.exan"
tubes were immediately cut, capped, and labeled for placement within
sample coolers containing dry ice. These core samples were maintained in
a horizontal and frozen state prior to, and during, overnight shipment to the
testing laboratory, where photographic logs, as well as physical and non
aqueous phase liquid (NAPL) mobility screening occurred (Section 2.8).

Details of the field methods employed to install the monitoring wells, and soil
and groundwater sampling protocols, are included in the approved Work
Plan (HAl 2004). Boring logs that describe the soils encountered and well
construction details are included in Appendix B.

2.3 Monitoring Well Development

Wells MW-16-45, MW-16-65, and MW-16-125 underwent development with
an electric submersible pump from July 28, 2004 through August 3, 2004 in
an attempt to remove the fine sediment from around the well bore.

Development continued until indicator parameters (pH, temperature, specific
conductivity, and dissolved oxygen) stabilized, and until turbidity levels within
the purged water consistently dropped to acceptable levels, using a turbidity

goal of 5 NTU.
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Well development field logs are included within Appendix C. As summarized
on the field logs, development involved removal of 82 gallons of groundwater

(25 well casing volumes) from well MW-16-45; 96 gallons of groundwater (13
well casing volumes) from well MW-16-65; and 382 gallons (22 well casing

volumes) from well MW-16-125. All indicator parameters stabilized prior to
completing development, while final turbidity measurements (2.24 to 9.21

NTU) were at or near the 5 NTU goal.

2.4 Monitoring Well Sampling

Site-wide groundwater monitoring activities, including sample collection from
all non-product containing wells at the site (including the new MW-16 well

cluster) were conducted by HAl between the dates of August 12 and August
26, 2004 in accordance with a DEQ-approved monitoring plan and schedule,

dated July 22, 2004. Field sampling records documenting purging and
sampling activities related to the August 2004 groundwater monitoring event
are included within Appendix D.

2.5 Investigation-Derived Waste Management

Push probe and monitoring well installation activities, including Anchor's
synchronous barge-based investigation activities related to the off-shore tar
body (Section 2.9), generated 20 full and 9 partially filled 55-gallon drums of
soil sample wastes, and 18 55-gallon drums filled with equipment
decontamination and monitoring well development water. The 9 partially
filled drums of soil were consolidated into 2 full drums prior to off-site
shipment, resulting in 22 drums of soil sample wastes requiring
management.

All equipment decontamination water was treated within the on-site
wastewater treatment system, and discharged through NW Natural's
National Discharge Elimination System (NPDES) permitted outfall in batches
on June 23, 2004 and on August 4, 2004.

Soil sampling wastes were characterized as non-hazardous under the
Resource Conservation and Recovery Act (RCRA), as summarized in a non

hazardous waste determination memorandum included within Appendix E.
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Based on the waste determination referenced above, and approval of the
waste profile from Pollution Control Industries, Inc. (PCI), of Millington,

Tennessee, the target treatment/disposal facility, all soils were removed from
the site under a non-hazardous waste manifest by WasteWatch, Inc., of

Troutdale, Oregon on August 26, 2004. The soils were transported to PCl's
Millington, Tennessee facility for incineration as non-hazardous waste. The
non-hazardous waste manifest, documenting removal from the site and
receipt by the treatment facility, is included within Appendix E, as is a
certificate of thermal destruction documenting completion of treatment.

2.6 Elevation Survey

Monitoring wells and push probe boring locations were surveyed for location
and elevation (mean seal level, City of Portland datum) by Mr. Robert Taylor,

an Oregon Registered Professional Land Surveyor employed by NW
Natural. For monitoring wells, both the ground surface and the top of the
casing elevations were surveyed. All top of casing survey elevation data
were collected within an accuracy of 0.01 feet vertically, while ground
surface data was collected with an accuracy of 0.1 feet vertically. All
elevation information has been included on the boring and well construction
logs (Appendices A and B).

2.7 Non-Aqueous Phase Liquid Measurements

The evaluation for the presence of NAPL at wells MW-16-45, MW-16-65,

and MW-16-125 has been conducted numerous times subsequent to
completion of installation activities, as follows:

• Immediately after well installation activities were completed on
July 21, 2004;

• Before and after conducting development activities on August 3
and 4,2004;

• Prior to conducting a round of water levels at the site on August
12,2004;
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• Prior to collecting groundwater samples from the wells within the
MW-16 well cluster on August 26,2004;

• During a NAPL check conducted on September 29, 2004 (in
which NAPL was first identified in the sump of well MW-16-45);

• After identification of NAPL at the base of well MW-16-45,
subsequent checks were conducted at this well location in
tandem with NAPL removal activities occurring between October
and December 2004.

All measurements were conducted by lowering an interface probe across the
entire water column of the three MW-16 cluster wells and checking for

identification of NAPL by a "sounding" of the probe alarm, and by conducting
a visual evaluation of the probe tip and measuring tape upon removal from
each well.

Prior to the September 29, 2004 NAPL check, measurements with an

interface probe across the entire water column of the three MW-16 cluster
wells did not result in the identification of NAPL, either by "sounding" the
probe alarm, or as indicated by visual evaluation of the probe tip upon
removal from the wells.

During the NAPL check conducted on September 29,2004, although the
NAPL sounding feature did not signal, approximately 1.5 feet of NAPL was
observed adhering to the probe tip and base of the measuring tape upon
withdrawal from well MW-16-45. Removal of the NAPL from the base of the
well was subsequently conducted on numerous occasions with a clear
bottom-filling weighted bailer between the dates of October 5 and December
2, 2004. NAPL removal was conducted primarily for the collection of
sufficient sample volume for physical and chemical testing, as well as to

support initial evaluation of the feasibility of possible longer term NAPL
recovery at this location.
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2.8 Laboratory Analyses

With the exception of undisturbed soil core collected during the installation of

well MW-16-45, all soil and groundwater samples collected as part of the
supplemental RI or routine groundwater monitoring activities described
herein were shipped in sealed coolers with chain-of-custody documentation
to North Creek Analytical Laboratory in Beaverton, Oregon.

Soil core collected from the boring for well MW-16-65 as part of the
supplemental RI activities were shipped to PTS Laboratories in Santa Fe
Springs, California for physical testing and NAPL mobility-related screening
analyses.

Additionally, samples of NAPL collected from well MW-16-45 were shipped
to both North Creek Analytical, Inc. and to PTS Laboratories for both
chemical and physical testing.

2.8.1 Groundwater

Groundwater samples collected for screening purposes from the deep push
probe boring installed in the former effluent discharge/low area (boring B-59)
were analyzed for those indicator constituents useful in ascertaining the
overall presence and magnitude of site-related impacts. Specifically,
samples from this push probe location were analyzed for volatile organic
compounds (VOCs) by EPA Method 8260B.

Groundwater samples collected from the deep push probe boring installed
between the former tar pond and the river (boring B-56), as well as from new
monitoring wells within the MW-16 cluster and from immediately adjacent
plume monitoring wells MW-3-56, MW-4-57, and MW-5-100, were analyzed
for VOCs by EPA Method 8260B; semi-volatile organic compounds (SVOCs)

by EPA Method 8270C; polynuclear aromatic hydrocarbons (PAHs) by EPA
Method 8270 SIM; total and amenable cyanide by EPA Method 9010; and

total and/or dissolved metals arsenic, chromium, copper, nickel, lead, and
zinc by EPA Method 6010.
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Groundwater samples collected from the on-site groundwater monitoring well

network in August 2004 were analyzed for SVOCs, PAHs, VOCs, BTEX,

total and amenable cyanide, and select metals, as per methodologies
indicated above, in accordance with a DEQ-approved monitoring plan and

schedule dated July 22, 2004.

Results of the June 2004 push probe / temporary well point groundwater
sampling analyses are summarized on Tables 1 through 4, with chain-of
custody documentation and laboratory analytical reports included within
Appendix F. Results of the August 2004 site-wide groundwater monitoring
event are summarized on Tables 5 through 8, with chain-of-custody
documentation and laboratory analytical reports included within Appendix G.

2.8.2 Soil

2.8.2.1 Chemical Testing

Seven select soil samples obtained during the June 2004 push probe
investigation, primarily collected across depths of interest with regard to
potential human and/or ecological exposure (upper 3 to 12 feet bgs), were
selected to undergo laboratory analyses for PAHs by EPA Method 8270 SIM
and BTEX by EPA Method 8021, two of the samples were selected for
analysis of total cyanide content by EPA Method 9010, and one sample
received follow-up analysis for leachable benzene by EPA Method 1311
(Toxicity Characteristic Leaching Procedure)/8021. Results of these soil
analyses are set out in Tables 9 through 13 (see borings B-53 through B-56;
Tar Pond Area), which also include a summary of all other available soil data
for the site as a whole. Chain-of-custody documentation and laboratory
analytical reports documenting analytical results of the June 2004 samples
are included within Appendix H.

2.8.2.2 Physical Soil Core Testing

The soil core collected from the boring for well MW-16-65 within Lexan"
liners, frozen, and shipped to PTS Laboratories, Inc. (PTS) in Santa Fe

Springs, California has undergone various types of physical testing, as

described below.
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Specifically, the soil core depth intervals from 26 to 46 feet bgs and from 60

to 61 feet bgs, were cut open and photographed under both white light and

ultraviolet light. The photographs, which depict the soil type, structure, and
presence and distribution of NAPL within the soils, are within the PTS
Laboratory Report (PTS 2005), included as Appendix I.

Based on evaluation of the MW-16-65 core photo log, as well as boring logs
for the MW-16 well cluster, 11 depth intervals for particle size testing using
American Society of Testing and Materials (ASTM) Method D4221D4464M,
and pore fluid saturation testing using ASTM D2216/ American Petroleum
Institute (API) RP40 methodology (includes % water saturation and % NAPL
saturation; total porosity, air filled porosity, grain density, dry bulk density,
and initial moisture content) were selected. Specifically, these tests were

conducted on undisturbed, frozen core submitted to PTS for the following
depths: 27.5 feet, 29.2 feet, 31.5 feet, 33.5 feet, 35.7 feet, 38.5 feet, 40.4
feet, 42.5 feet, 44.8 feet, 45.3, and 60.7 feet bgs.

Results of the particle size and the physical properties testing of the above
referenced samples are summarized within the PTS Report included within
Appendix I.

Based on results of the pore fluid saturation testing summarized in the PTS
report, soil from three depth intervals (35.7, 40.4, and 42.5 feet bgs) were'
selected to undergo "Free Product Mobility/Residual Saturation" testing
using centrifuge methodology as specified within ASTM Method D425M.
These samples were selected since they contained a range of pore fluid
saturations with regard to NAPL content (i.e., ranging from 1.4% at 42.5 feet

bgs, to 50.3% at 35.7 feet bgs). This testing uses a large amount of force
(1,OOO-times the force of gravity) such that minimum residual NAPL levels
may be estimated. Results of these tests are included within the PTS Report
included within Appendix I.

Finally a sample of core from a depth of approximately 35.6 feet bgs was
selected for wettability index analysis by Amott Wettability methodology
using site-specific NAPL and groundwater that was recovered from well MW

16-45 as part of the NAPL recovery evaluation described in Section 2.7.

Wettability is a measure of a liquid's relative affinity for a solid. For example,
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a "wetting" fluid will preferentially spread over a solid surface (e.g., soil
particle) at the expense of a "non-wetting" fluid. Thus, a strongly "water-wet"

system would tend to result in lower residual NAPL saturation levels (e.g.,

greater mobility potential) than a strongly "NAPL-wet" system. Results of

these tests are included within the PTS Report included within Appendix I.

2.8.3 NAPL

Samples of NAPL collected from the sump of well MW-16-45 were analyzed
by North Creek Analytical (NCA) for chemistry and by PTS for physical
parameters. Analyses conducted by NCA include the following:

• Flashpoint by EPA Method 1010

• pH by EPA Method 9040A

• SVOCs by EPA Method 8270C

• PAHs by EPA Method 8270 SIM

• VOCs by EPA Method 8260C

• Fuel Fingerprinting by NW-TPH Methodology

Laboratory reports documenting results of NCA's NAPL analyses are
included within Appendix J, while these results, in addition to results from the
previous testing of other wells at the site where NAPL has been identified
(Le., wells MW-6-36, MW-10-32, and MW-11-32), are summarized in Tables
14 through 16.

A second sample of NAPL and water collected from the sump of well MW

16-45 was analyzed by PTS as per their "Fluid Properties Package-NAPL
and Water". This suite of analyses includes dynamic viscosity and fluid

density at three temperatures, surface tension for each fluid, and interfacial
tension for three phase pairs (oil/water; oil/air; and water/air) as per ASTM

D445 and D1481.
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Laboratory reports documenting results of PTS's NAPL analyses are also
included within Appendix I, and are summarized, in part, on Table 14.

2.9 Sediment Characterization

NW Natural entered into an Administrative Order on Consent (Order) with
EPA on April 28, 2004 to perform a sediment removal action at the Gasco
site. In accordance with the Statement of Work (SOW) attached to the
Order, sediment characterization was performed by Anchor adjacent to the
Gasco site in July 2004 to facilitate design of the removal action. The
characterization protocols were discussed in detail in the Field Sampling
Plan which was an Appendix to the Remedial Action Work Plan (Anchor
2004). The design characterization included the collection of subsurface :
cores within the removal action area in order to:

• Establish the lateral and vertical extents and the physical characteristics

of the tar body

• Estimate elutriate concentrations in the nearby water column that may

occur during the removal action

• Profile the contaminated materials to be removed to determine a

suitable disposal location

• Determine the chemical/physical characteristics of the sediments

residing within and beneath the visibly contaminated strata

• Provide observational data to support evaluation of the potential that

NAPL identified in proximity of the historical drainage area upland of the

off-shore tar body is a present oil migration threat to Willamette River

sediments.

2.9.1 Sediment Collection and Processing

Twenty sediment samples (RAA-01 to RAA-20) were collected by Anchor in
July 2004 from the locations depicted in Figure 3 and 11. The AN-X series

of samples was collected during a previous sediment investigation in 2002.
For all samples with sufficient water depths, the sampling was conducted

from a shallow draft barge equipped with a hydraulic coring device (i.e.,
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Geoprobe). The Geoprobe was deployed through a "moonhole" in the
middle of the barge deck space. Horizontal positioning at each sampling

location was determined using a differential global positioning system
(DGPS) in latitude and longitude to the nearest 0.01 second in the North

American Datum (NAD) 1983. Where water depths precluded collection
from the waterside, the cores were taken using a portable track-mounted
Geoprobe rig from the landside. Coring began at the mudline/ground
surface elevation using a 4-foot long, 2.5-inch inside diameter (10) core
sampler. Following penetration of the full length of the core tube (5 feet), the
sampler was withdrawn to retrieve the liner containing the sediment sample.
This process was repeated to a maximum depth of approximately 20 to 40
feet below mudline for all sampling stations.

Following retrieval, sediment cores were immediately opened and logged on
the sampling vessel and the desired samples from the appropriate intervals
were collected. Based on the heterogeneity of the strata encountered, a
spatially representative subset of 17 samples from the total of 40 collected
samples was selected for chemical and physical analyses.

2.9.2 Visual Characterization

To establish the lateral and vertical extents of the tar body and assess
whether offshore migration of contamination from the uplands is potentially
occurring, the cores were visually logged by Anchor personnel as to their
color, structure, texture, mineral composition, moisture, and percent
recovery, according to ASTM Method 02487. In addition, particular

emphasis was placed on identification of the tar body, visibly contaminated,
and visibly uncontaminated zones. During evaluation of the cores, Anchor
and EPA's oversight contractor, Parametrix, Inc., reached consensus on the
depth(s) of the zones present at each station for the purposes of sampling.
To maintain a consistent definition of each zone throughout the
characterization, each zone was identified through the presence of particular
physical characteristics. Observations of the tar body included:

• Thin tar laminations bounded by sediments

• Lenses of tar

• Somewhat soft, sticky masses of tar

• Dense brittle fragments of tar containing little or no sediments.
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Observations of the visibly contaminated zone included sediments:

• Saturated (i.e., visibly detectable) oil (but composed primarily of
sediments)

• Saturated with tar and tarry like substances (but composed primarily of
sediments)

• With a heavy sheen

With blebs of oil and/or tar

• With a slight sheen.

Sediments with no sheen, oil, tar, or petroleum odor noted were identified as
the visibly uncontaminated zone.

2.9.3 Chemical Testing

The 17 selected samples were subjected to the following suite of analyses:
total organic carbon (TOC; PSEP protocols), BTEX (EPA method 8260),
PAHs (EPA Method 8270), total cyanide (EPA Method 335.2), total solids
(TS; EPA Method 160.3) and grain size (ASTM D 422). In addition, a
representative subset of 9 samples with sufficient silt content was analyzed
for Atterberg limits (ASTM D 4318). A TCLP (EPA Method 6010) and
Dredge Elutriate Test (DRET) was also conducted on 2 representative tar
body zone samples and visibly contaminated zone samples. These

chemical analyses were conducted to facilitate a removal and disposal
alternatives evaluation in accordance with the Order. The chemical
laboratory analytical results will be included in the Remedial Action Project
Plan (RAPP), to be prepared by Anchor, which is currently in draft form
(Anchor 2004).
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3.0 RESULTS

3.1 Former Tar Pond I River Embankment Vicinity

Push probe boring B-56 was installed with the primary objective of obtaining
depth discrete groundwater quality data near the former boring B-31 area,
located between the former tar effluent pond and the Willamette River
embankment (Figure 2 and 3). A hydrogeologic cross-section parallel to the
river (Figure 4), including the B-56 boring location, is included as Figure 5.

Results of these investigatory activities are summarized below:

3.1.1 Subsurface Conditions

• Soils encountered at the B-56 boring location (Appendix A and
Figure 5) consisted of gravelly sands and silts, including patches
or flecks of solid black carbon pitch (fill) to a depth of
approximately 22.5 feet bgs, where an approximate D.5-foot thick
layer of solid, ductile tar was identified. Below the tar were
interbedded sands, silty sands, and silts characteristic of the
Alluvial WBZ extending to a depth of 174 feet bgs. Sandy gravel

including angular basalt fragments were identified at this location
from 174 to 179 feet bgs, where soil sampler refusal, potentially

on basalt bedrock, was encountered.

• The silt layer that typically defines the top of the Alluvial WBZ in
the more upland reaches of the site, and typically becomes thin to
absent in the vicinity of the Willamette River shoreline, was not
observed at the B-56 boring location (Figure 5).

• The thin layer of tar identified at the apparent base of the fill unit
across a depth of 22 to 22.5 feet bgs at the B-56 location is
consistent with the previous identification of this material at the

immediately adjacent former B-31 boring location. Tar has not
been identified within soils either immediately west (MW-4 well

Report on Supplemental Upland RI Activities
NW Natural, Gasco Facility, Portland, Oregon
2708 Supplemental RI Report.doc

Page 20 of48
March 11 2005

HAHN AND ASSOCIATES, INC.

SCOEPA00014163



-- ----- -----

cluster) or immediately east (MW-5 well cluster) of the B-31/B-56
boring location (Figure 5). No evidence of oil was identified within

either the fill or the underlying alluvial materials at these
locations. The tar identified at this location was likely the result of
historical discharge to the pre-fill ground surface.

3.1.2 Groundwater Analytical Results

Results of the testing of groundwater samples collected from the boring B-56
location are summarized in Tables 1 through 4. Hydrogeologic cross
sections through the B-56 boring location (oriented parallel to the river), are
included as Figures 5A (depicting benzene concentrations) and 5B
(depicting naphthalene concentrations). Additionally, plume iso
concentration maps depicting benzene and naphthalene concentrations
within the Surficial Fill WBZ and the Alluvial WBZ across the site and the
western portion of the adjacent Siltronic property, are provided as Figures 7
through 10.

Groundwater quality data from the adjacent Siltronic property that are posted
on the referenced figures were obtained from results of investigatory
activities conducted by HAl for NW Natural, as well as Limno-Tech, Inc.
(LTI), Maul Foster Alongi, Inc. (MFA), and others for Siltronic. Primary
sources for the Siltronic property data include a 2003 HAl report (HAl 2003),
as well as 2003 and 2004 reports prepared by MFA (MFA 2003, 2004a
through h), and a 1990 report prepared by CH2M HILL, Inc. (CH2M HILL
1990).

Key findings from evaluation of the preceding groundwater quality results are
summarized below:

• The greatest benzene concentration in groundwater at the B-56
boring location was 8 parts per billion (ppb), as identified within
the Surficial Fill WBZ across the 18-22 foot interval. Within the
Alluvial WBZ, detectable concentrations of benzene were found
to range from 3.1 ppb (80 to 84 feet bgs) to 3.62 ppb (60 to 64

feet bgs).
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• The greatest concentrations of PAHs in groundwater (with the
exception of naphthalene) at the B-56 location were identified in

the Surficial Fill WBZ, where individual PAHs were identified at
concentrations ranging from 4 ppb to 54.1 ppb. In contrast,

individual PAH concentrations (except naphthalene) from discrete
zones within the Alluvial W8Z were typically identified at
concentrations less than 0.2 ppb. With regard to naphthalene,
the greatest concentration was identified across the 80 to 84 foot
depth interval at this location, where a concentration of up to 405
ppb was identified.

The concentrations of PAHs identified within the Surficial Fill

WBZ at the B-56 boring location (317 ppb) were slightly elevated
above PAH concentrations identified within the Surficial Fill WBZ
at adjacent monitoring well locations to the west (MW-4-35 with
65 ppb) and east (MW-5-32 with 0.27 ppb). This occurrence,
however, is likely a function of the presence of soil impacts
across the temporary well point screen interval, in conjunction
with the typically turbid nature of temporary well point samples.
Specifically, because PAHs have a strong affinity to bind to soil
particles, PAH results from turbid samples may be skewed high
because results would be a function of both the dissolved phase
(water) and the solid phase (soil) components. Such an effect is
common and is exemplified at the MW-5-32 well location, where
initial sampling in 1995 (when drilling-induced turbidity was
greatest) identified 288 ppb total PAHs, while in 2004 only 0.27
ppb total PAHs were identified at this location.

• With regard to the Alluvial WBZ, as depicted on Figures 5, 8 and
10, concentrations of benzene (3.6 ppb maximum) and

naphthalene (441 ppb maximum) as identified at the 8-56 boring
location were found to be significantly lower than concentrations

of the same contaminants as identified at locations either
immediately west (15,000 ppb benzene; 3,780 ppb naphthalene
at MW-4-57) or immediately east (11,500 ppb benzene; 11,900
naphthalene at MW-5-100).

Such a contaminant distribution as described above suggests the

presence of two somewhat discrete contaminant plumes within
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the Alluvial WBZ at this portion of the site (Figures 8 and 10), with
data from boring B-56 defining the eastern limit of the relatively

shallow (approximately 45 to 120 feet bgs) plume identified at
shoreline well cluster locations MW-4 and MW-16; while also

providing definition of the western limit of the somewhat deeper
(approximately 70 to 140 feet bgs) plume identified at shoreline
well location MW-5-100 and extending east (to the adjacent
Siltronic property) to wells WS-14 and WS-11. The eastern limit
of this plume is defined by the WS-12 well location.

Based on the plume morphology (Figures 8 and 10), as well as
observations of soil core, it appears that there are two different

sources for the impacts observed within the Alluvial WBZ, with
both sources appearing to correspond to locations where effluent,
including NAPL, were formerly discharged directly onto the
historic ground surface (i.e., the surface of the alluvial unit).

The western benzene and naphthalene plume appears to
originate within the southern portion of the former tar
ponds/former Koppers waste discharge area, generally between
the MW-11/ MW-14 well locations and the MW-8 well cluster,
with contaminant contribution to the Alluvial WBZ occurring to the
north within the former tar pond area and adjacent low
area/former discharge. NAPL source within the Alluvial WBZ has

been observed within the former tar pond area (e.g., borings B
32, B-33, B-35 and MW-8), and within the upper portion of the

Alluvial WBZ in the former effluent discharge area (e.g., borings
B-55 through B-59, B-29 and MW-16).

The eastern benzene and naphthalene plume (e.g., MW-5, WS
11, and WS-14 down-gradient monitoring points), appears to be
the result of deep NAPL migration near the eastern limit of the
former tar ponds in vicinity of the Gasco/Siltronic property
boundary (proximate to the former pond overflow point as
depicted on Figure 3). Specifically, the deepest NAPL directly
observed on either property has been identified in this area (B
33, B-35, B-1-8, and WS-16 boring locations), where NAPL has

been logged at depths ranging from 67 feet bgs (B-33) to 74 feet

bgs (WS-16). Further, the presence in DNAPL immediately north
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of these areas in wells WS-11-125 and WS-14-125, as identified
by MFA (2004h), suggests the presence of NAPL in this area to
depths as great as 125 feet bgs. The deeper NAPL penetration
in this area has resulted in deeper dissolved phase contamination

as compared to the western plume (Figures 5a and 5b).

3.1.3 - Soil Analytical Results

Soil samples were collected at depths of 2.5, 11, and 26 feet bgs at boring
B-56 to undergo laboratory analyses for BTEX, PAHs, and total cyanide
analyses (Tables 9 through 12). Results of these tests indicated BTEX and
cyanide to be non-detected at concentrations greater than laboratory
reporting levels, while total PAH concentrations ranged from 14 parts per
million (ppm) at 2 feet bgs to 525 ppm at 26 feet bgs, collected beneath the
tarry zone described in Section 3.1.1.

3.2 Former Effluent Discharge and Low Area

Push probe borings B-53, B-54, B-55, B-57, B-58, B-59, and B-59A, in
addition to monitoring wells MW-16-45, MW-16-65, and MW-16-125, were
installed in the former low area that historically received MGP effluent that
discharged directly to the WiIIamette River (Figures 2 and 3). Results of
these investigatory activities are described below.

3.2.1 Subsurface Conditions

Observations regarding soil type and field screening information collected as
part of the June 2004 push probe boring investigatory activities are
summarized below. Further, Figure 11 identifies those depths at which tarry
or oily soils were encountered across the northeastern portion of the site, as
do cross-sections included as Figures 5 and 6.

• Soils consisted of gravelly sands, silts, brick and concrete
fragments and large concrete and rock chunks (fill) to depths
ranging from 25 feet bgs (B-55) to approximately 33.5 feet bgs

(B-58). Beneath the fill were interbedded sands, silts, and silty
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sands characteristic of the Alluvial WBZ, extending to the
maximum depth of exploration at 175 feet bgs (boring B-59).

• The silt layer that typically defines the top of the Alluvial WBZ but
is often thin to absent in the vicinity of the Willamette River
shoreline, was identified at the B-55 (25 feet bgs); B-57 (30.5 feet
bgs); B-58 (33.5 feet bgs); B-59 (27 feet bgs); and MW-16 (26
feet bgs) locations.

• A soil matrix including tar (primarily black, patchy, solid to semi
solid) was identified within fill at depths ranging from 1 to 2 feet
bgs and extending to depths ranging from approximately 22 to 30

feet bgs at all boring locations except P-53 and P-54 (near the
river embankment), where only very minor patchy tar or tar flecks

were identified within the fill.

• Several zones of patchy or massive hard carbon pitch were
encountered within the fill at borings B-53 (patchy from 2.5 to 29
feet bgs); B-54 (patchy from 10 to 20 feet bgs); B-55 (massive
from 22.5 to 25 feet bgs), B-57 (patchy from 20 to 23 feet bgs); B
58 (patchy from 17-22.5 feet bgs); and 8-59 (patchy from 17.5-27
feet bgs).

• Visually-impacted zones containing oil were identified within and
beneath the fill across depth intervals of 27.5 to 32 feet bgs at

boring 8-55; 26.5 to 37.5 feet bgs at boring 8-57; 22.25 feet bgs
(thin zone) and 30.5 to 37 feet bgs at boring 8-58; and 30 to 38

feet bgs at boring 8-59. Further, an impacted zone containing oil
and extending from 27.5 to 40 feet bgs was previously identified
at the former boring 8-29 location (near 8-59 and adjacent to the
embankment) (Figures 5, 6, and 11).

• At certain locations (e.g., 8-55 at 32 feet bgs; 8-57 at 37.5 feet
bgs; and 8-59 at 38 feet bgs), a thin silt or sandy silt layer was
identified that appeared to locally control vertical movement of the
NAPL, with oily soils identified above the layer, while no oily soils
were identified below the layer. At other boring locations (e.g., 8

29 and 8-58), no direct visual evidence of such a confining or
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partially confining silt layer was identified. However, the apparent
base of the oil was visually identified at all boring locations.

• The presence of oil-bearing soils adjacent to the embankment

appears limited to an approximate 200 foot length of shoreline
within the former effluent discharge/low area (e.g., B-29, B-57, 

58, -59, and MW-16-45 locations) with no oil identified to total
depth at the B-9 or the MW-3 boring locations to the west, or
within the boring for MW-4 to the east (Figures 5, 6, and 11).

• Boring logs indicate the presence of tars and carbon pitch (e.g.,
lampblack and/or pencil pitch) within materials used to fill the tar
ponds and the adjacent low areas, with tarry soils identified
immediately beneath the ground surface at many boring locations

within these areas. However, based on borings installed closest
to the river embankment (e.g., borings 8-29, B-53, B-54, and
MW-16), it appears that tarry soils were not used for construction
of the river embankment (Figure 11).

Observations regarding soil type and field screening information collected as
part of the boring investigatory activities related to the installation of the MW
16 well cluster (installed near the former 8-29 boring location) are
summarized below, while the boring logs are included within Appendix 8.

• Soils consisted predominantly of gravelly sandy silt with brick
fragments and concrete to a depth of 25 feet bgs. Likely native

silt was encountered at a depth of 25 feet, underlain by
interbedded silts, sands, and silty sands to the maximum depth of
exploration at this location of 127.5 feet bgs.

• Likely carbon pitch flecks (black, hard fragments) were identified
sporadically within fill across a depth interval of approximately 12

feet to 23 feet bgs.

• Semi-solid tar blebs were encountered in fill at a depth of 24.5

feet bgs, with black staining present between 24.5 feet through

27.5 feet bgs.
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• Brown oil was observed to be coating soil between a depth
interval of 27.5 feet bgs to 37.5 feet bgs, with less oil (limited to
more of a petroleum sheen) observed between a depth interval of
37.5 and 40 feet bgs (Figures 5, 6, and 11). Oil was observed

coating soil between 40 and 44 feet bgs, with no oil identified at
depth below 44 feet bgs. Evidence of a possible silt layer at 44
feet was identified, however, due to vibrations and extrusion
related to sample collection, the soil core was highly disturbed
and interpretation of the representativeness of the silt layer was
difficult.

3.2.2 Photo Evaluation and Physical Testing of Soil Core

Relatively undisturbed soil core was collected, frozen and shipped to PTS in
Santa Fe Springs, California for detailed evaluation including photography
and physical testing. The core was obtained across a depth interval of 26 to
46 feet bgs, as well as 60 to 61 feet bgs during drilling of the boring for
monitoring well MW-16-65. Photographs and results of physical testing
(Appendix I) indicate the following:

• 26 to 29 feet bgs: Patchy zones of apparent oily tar were identified
from 26 to 29 feet bgs, with individual blebs all less than 0.1-inch
diameter through 27 feet bgs, becoming larger from 27 to 29 feet bgs
(black and moist where cut). Sieve testing of this zone (27.5 feet bgs)
indicates the mean grain size description to be silt, with the median
grain size being 0.027 millimeters (mm). Porosity was measured as
50.6%, with approximately 11.2% of the pore fluid being NAPL.

• 29 to 31 feet bgs: An apparent increase in sand content occurs
between 29 and 30 feet bgs, with a respective increase in black oily tar
content. There is evidence of layering of tar/oil from 29 to 30 feet bgs,
while only small blebs of tar exist from 30 to 31 feet bgs. Sieve testing
of this zone (29.2 feet bgs) indicates the mean grain size description to
be silt, with the median grain size being 0.044 mm. Porosity was
measured as 53%, with approximately 23.1% of the pore fluid being
NAPL.
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• 31 to 36 feet bgs: The core appears sandier below 31 feet bgs, with oil
(more brown than black in coloration) fairly uniformly present throughout

core to a depth of approximately 36 feet bgs. Sieve testing of this zone
(31.6, 33.5, and 35.7 feet bgs) indicates the mean grain size description
to be fine sand, with the median grain size ranging from 0.134 mm to
0.199 mm. Porosity was measured as ranging from 50.6% to 52.37%,

with approximately 20.7% (at 33.5 feet bgs) to 50.3% (at 35.7 feet bgs)
of the pore fluid being NAPL.

A sample of core from a depth of 35.55 feet bgs that underwent a free
product mobility screening analysis found 51.9% initial NAPL saturation,
with 34.4% residual saturation remaining after the core was centrifuged
at 1,OOO-times the force of gravity, an approximate 34% decline in
NAPL saturation after centrifuging. The preceding decline in NAPL

saturation, in addition to the entry of NAPL through the coarse-grained
sand pack of well MW-16-45, suggests the potential for NAPL mobility
across this depth interval under certain conditions (e.g., in the presence
of a coarse-grained sand matrix).

• 36 to 39 feet bgs: Between 36 and 39 feet bgs, oily zones within the
core are somewhat more patchy, although the ultraviolet photograph
continues to indicate the presence of petroleum throughout these soils.
Sieve testing of this zone (38.9 feet bgs) indicates the mean grain size
description to be fine sand, with the median grain size being 0.187 mm.
Porosity was measured as 51%, with approximately 33.8% of the pore
fluid being NAPL.

• 39 to 42 feet bgs: Below 39 feet there is a noticeable decline in oil
content, with the greatest occurrences of oil found in blebs or layers up
to 0.2 feet thick, although a thicker zone occurs between 41.5 and 42
feet bgs, with the potential petroleum presence in surrounding soils only
indicated based on photography under ultraviolet light. Sieve testing of
this zone (40.4 feet bgs) indicates the mean grain size description to be

fine sand, with the median grain size being 0.145 mm. Porosity was
measured as 47.5%, with approximately 30.8% of the pore fluid being

NAPL.
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A sample of core from a depth of 40.10 feet bgs that underwent a free
product mobility screening analysis found 23% initial NAPL saturation,

with 17.3% residual saturation remaining after the core was centrifuged

at 1,OOO-times the force of gravity, an approximate 25% decline in

NAPL saturation after centrifuging. The preceding suggests the
possibility of NAPL mobility across this depth interval under certain
conditions.

• 42+ feet bgs: 8elow 42 feet bgs, there is no oil indicated within soils
based on white light photographs. However, there are indications of a
potential light presence of petroleum between 42 and 43 feet bgs; 44.5
and 45 feet bgs; and a potential very light presence between 60.5 and
61 feet bgs, as observed under ultraviolet light. Although unknown, it is
possible that the lower depth and lower level indications of petroleum

(especially that only appearing in ultraviolet photographs), could be
related to drag-down resulting from drilling or core tube insertion. Drag
down is apparent in other segments of the core, as evidenced by
indications of petroleum extending downward along the surface of the
core. Sieve testing of this zone (42.5, 44.8, and 45.3 feet bgs) indicates
the mean grain size description to be fine sand, with the median grain
size ranging from 0.175 mm to 0.257 mm. Porosity was measured as
ranging from 42.2% to 48.1%, with no NAPL detected (60.7 feet bgs) to
3.2% NAPL detected (45.3 feet bgs).

A sample of core from a depth of 42.35 feet bgs that underwent a free
product mobility screening analysis found 1.2% initial NAPL saturation,

with 1.2% residual saturation remaining after the core was centrifuged
at 1,OOO-times the force of gravity, a 0% decline in NAPL saturation
after centrifuging, indicating that the NAPL in this zone is not potentially
mobile.

3.2.3 Groundwater Analytical Results

Results of the testing of groundwater samples collected from the boring 8-59
location are summarized in Tables 1 through 4, while results of the testing of
samples collected from the MW-16 well cluster are included within Tables 5

through 8. Hydrogeologic cross-sections through the 8-59/MW-16 area
(oriented parallel to the river), are included as Figures 5A (depicting benzene

concentrations) and 58 (depicting naphthalene concentrations), while cross-
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sections oriented normal to the river are included as Figures 6A (depicting
benzene concentrations) and 68 (depicting naphthalene concentrations).

Additionally, plume iso-concentration maps depicting benzene and
naphthalene concentrations within the Surficial Fill WBZ and the Alluvial

WBZ across the site and the western portion of the adjacent Siltronic
property, are provided as Figures 7 through 10. Key groundwater data from
the former effluent dischargellow area, are summarized below:

• Analytical results from the testing of groundwater samples
collected across multiple depths (beneath the identified oily soils)

at the boring B-59 location indicate that the greatest contaminant
concentrations (5,570 ppb benzene and 4,460 ppb naphthalene)

were present across the shallowest interval sampled - a depth
interval of 46 to 50 feet bgs, while no contaminant concentrations
greater than indicated screening levels were detected below a
depth of 120 feet bgs (Table 1).

• Analytical results from the testing of groundwater samples
collected from well MW-16-45, screened across the oily zone
within the uppermost Alluvial WBZ, indicate the presence of
2,880 ppb benzene and 7,500 ppb naphthalene. Vertically,
concentrations of these constituents were found to decline
significantly with depth, with benzene not detected above
laboratory method detection limits at a depth of 115 to 125 feet
bgs, while naphthalene was identified at a concentration of only
26.5 ppb (below screening level) across the same depth interval

(Tables 5 and 6; Figures 5 and 6).

• Laterally, benzene concentrations within the upper Alluvial WBZ
as identified at the B-59/ MW-16 location depict attenuating
concentrations relative to the "benzene high" previously identified

to the east at the MW-4-56 well location. Specifically, benzene
concentrations are found to decrease in a westerly direction from
15,000 ppb identified at well MW-4-56, to approximately 3,000 to
5,000 ppb identified at the 8-59/MW-16 location, and finally to

less than 100 ppb as identified at the MW-3 well location (Figure
8). As described in Section 3.2.5, analysis of a NAPL sample

recovered from well MW-16-45 did not detect the presence of

benzene at concentrations greater than laboratory method

Report on Supplemental Upland RI Activities
NW Natural, Gasco Facility, Portland, Oregon
2708 Supplemental RI Reportdoc

Page 30 of48
March 11 2005

HAHN AND ASSOCIATES, INC.

SCOEPA00014173



reporting levels (10,000 ppb), and therefore the decrease in
benzene concentration at well MW-16-45 relative to MW-4-57,

even with the presence of NAPL in the well casing, does not
appear anomalous.

• The naphthalene concentration as identified across the oily zone
at well MW-16-45 (7,500 ppb), represents an increase in
concentration relative to adjacent well locations. Specifically, less
than 1 ppb naphthalene was identified within the upper Alluvial
W8Z along the shoreline to the west at the MW-3 well location,
while 3,780 ppb naphthalene was identified across the most
heavily impacted zone (upper Alluvial WBZ) to the east at the
MW-4-57 well location (Figure 10). As described in Section 3.2.5,
analysis of a NAPL sample recovered from well MW-16-45

identified the presence of naphthalene at a concentration of
15,600,000 ppb (48% of the total PAH content), thereby providing

rationale for the elevated naphthalene concentration identified in
groundwater at this location.

• As depicted in Figures 5 through 10, the NAPL and dissolved
phase hydrocarbon presence on-site within the Alluvial W8Z is
primarily limited to the former tar pond area as well as the former
effluent discharge area to the immediate west, while impacts
within the overlying Surficial Fill WBZ across much of the same
area are much less pronounced. The preceding suggests the
petroleum impacts identified within the Alluvial WBZ at this

portion of the site are likely the result of historical discharge of
NAPL and tar effluent directly to the pre-fill ground surface (e.g.,
typically the alluvial silt) in these areas.

3.2.4 Soil Analytical Results

Soil samples were collected from a depth of 2.5 feet bgs at borings 8-53 and
B-55; and from depths of 2 feet and 7.5 feet bgs at the 8-54 boring location
to undergo laboratory analyses for BTEX and PAHs (Tables 9 and 10).
Results of these tests indicated BTEX to be non-detect for samples collected

from borings B-53 and 8-54 (where no shallow tar was identified), while the
sample collected from boring 8-55 (which contained solid tar in the sample

matrix), identified the presence of 137 ppm benzene. Similarly, the sample
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from boring 8-55 containing tar identified the presence of 61,008 ppm total

PAHs, while samples from borings 8-53 and 8-54 identified from 3.06 ppm

(2 feet bgs at 8-53) to 268.6 ppm (7.5 feet bgs at 8-54) total PAHs.

3.2.5 NAPL Characterization

Well MW-16-45 was screened immediately adjacent to the river

embankment within a zone of oily soils (Section 3.2.1), with a screen set in
the upper Alluvial WBZ from 30 to 45 feet bgs, and a primary sand-pack

extending from 27 to 45 feet bgs. A sump was placed below the screen
interval, extending from 45 to 47.5 feet bgs.

On September 29, 2004 approximately 1.5 feet of brown oil (NAPL) was

identified in the sump of well MW-16-45. The NAPL was subsequently
removed from the sump of the well over several days with the use of a

disposable bailer to provide sufficient volume of sample for lab analysis, as
well as to conduct an initial evaluation of the ability to remove NAPL from
this location. No NAPL has been identified in intermediate-depth Alluvial
WBZ well MW-16-65, or in deep Alluvial WBZ well MW-16-125.

Table 17 depicts the measured NAPL thickness at the MW-16-45 location

during each measurement event, as well as the estimated volume of NAPL
removed from the well. The volume of NAPL removed from this well is also

depicted graphically on Figure 12. As depicted, approximately 1 liter of oil

was initially removed from the well, with successive events yielding between

0.25 and 0.5 liters of NAPL. The NAPL recovered from the well has been
observed (qualitative) to be highly viscous and tacky.

Results of the chemical and physical testing of the recovered NAPL are
summarized on Tables 14 through 16, and as follows:

• The fuel fingerprint indicates the NAPL contains diesel- and

heavy oil-range petroleum hydrocarbons. Evaluation of the
chromatogram with various standards (Appendix J) resulted in the

following description provided by the laboratory.
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"The sample exhibited a pattern consistent with a medium
distillate non-fuel gas-oil (e.g., creosote or coal oil) by the HCID

method. Further investigation by the GC-MS confirmed the
majority of the sample was made up of polycyclic aromatic
hydrocarbons (PAHs) although the majority were naphthalenes
and its alkl homologues. From this we conclude the sample may
have been derived from only a few likely sources, those being:
coal oil based creosote or the cracking and coking operations in
many refineries (e.g., light cycle oil residue or coke oil)." The
preceding, in conjunction with knowledge of site history, strongly
suggests the source of the oil to be cracking and coking
processes related to the former oil gas MGP.

• The NAPL has a specific gravity of 1.084 at ambient temperature,
and is therefore slightly denser than water (specific gravity of 1.0).
At higher temperatures the NAPL was found to maintain a similar
specific gravity.

• The NAPL has a viscosity of 105 centistokes (114 centipoise) at a
temperature of 70 degrees F. For comparison, water has a
viscosity of 1 centistoke or centipoise (by definition), while honey
has a viscosity of approximately 10,000 centipoise. As
summarized on Table 14, the NAPL at MW-16-45 has the
greatest viscosity of any of the NAPL samples previously
collected at the site, which ranged from 7.2 centistokes at well
MW-6-32 (where active recovery is occurring) to 45.7 centistokes
at well MW-11-32.

• Relatively low levels of aromatic hydrocarbons were identified
within the NAPL as compared with NAPL from all other areas of
the site, with ethylbenzene, toluene, xylene, and
trimethlybenzenes all identified at concentrations less than 70
ppm (Table 14). Benzene was not detected within the NAPL at a
concentration greater than laboratory method reporting levels (10
ppm).
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• The NAPL has no flashpoint below 150°F (Table 12). The low
level of volatile aromatic hydrocarbons in the oil likely contributes

to the oil's high flash point.

• PAHs were identified within the NAPL at a combined total
concentration of 32,787 ppm, of which the carcinogenic PAH

fraction consisted of 2,647 ppm. Further, naphthalene
comprised almost 50% of total PAHs, with 15,600 ppm identified
(Tables 14 and 15). In addition to PAHs, one additional SVOC
(2-methylnaphthalene at a concentration of 5,500 ppm) was
identified.

3.2.6 NAPL Distribution and Mobility Screening

As depicted on Figures 11 and in a schematic cross-section included as
Figure 13, NAPL has been identified beneath a portion of the former
discharge / low area, with the extent of NAPL in proximity of the
embankment having been delineated to the east by well cluster MW-4 and to
the west by well cluster MW-3, to the north by RAA-8, RAA-15, RAA-18,

RM-19, and RM-20, and to the south by borings B-9 and B-30. As
described in Section 3.2.3, the source of the NAPL is likely a function of
historical discharge to the pre-fill ground surface in the former low area /
discharge area immediately south of the MW-3 / above-ground storage tank
farm area. The estimated locations of former effluent discharge features
within this area (wastewater outfall and ditch), based on aerial photographs

and/or facility diagrams, are included on Figure 11.

As depicted in Figures 11 and 13, the thickness and depth of the oil (NAPL)
tends to become greater in a northerly direction, toward the river (although
not extending to the river), with the NAPL present primarily across the upper
portion of the alluvial unit. As observed at numerous push probe boring

locations, the vertical migration of the NAPL appears to have been
interrupted by the presence of numerous individual thin silt layers in the
upper Alluvial WBZ. Although the continuity of individual silt layers is
unknown, it appears sufficient silt is present within the upper Alluvial WBZ

such that vertical NAPL migration has been restricted, as evidenced by lack
of field screening evidence of impact at depth, as well as diminishing

concentrations of dissolved contaminants in groundwater with increasing
depth.
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As described in Section 3.2.2, results of physical testing of soil core

collected from within the zone of NAPL occurrence at the MW-16-65 well

location has provided physical data such as total porosity, particle size, pore

fluid saturation (water and NAPL), specific gravity, density, viscosity, and

interfacial! surface tension data for the core and!or NAPL (Appendix I).

Results of the preceding testing found the mean grain size of a majority of
the soils within the NAPL zone to be classified as "fine sand", with total

porosities ranging from 45.9% to 52%. NAPL saturations (as a percentage

of total pore space) at select depth intervals between approximately 29 feet

bgs and 40 feet bgs at the MW-16 location were found to range from 25.7%
(at 33.5 feet bgs) to 62.6% (at 35.7 feet bgs). For comparison, residual

(non-mobile) NAPL levels as cited in the literature (EPA 1992 and Jackson

et.al, 2004), typically range from 5% to 50% of total porosity in soils present
below the water table. Residual saturation of NAPL is the saturation at

which the NAPL is immobilized by capillary forces as discontinuous ganglia

under ambient groundwater flow conditions (Cohen and Mercer 1993).

With regard to NAPL mobility screening of site soils, minimum potential

residual saturation levels were estimated by centrifuging soils at 1,ODD-times
the force of gravity, an exertion of force much greater than would be exerted
based on gravity, capillary effects, or hydraulic gradient. Based on the

centrifuge testing results, minimum residual saturation levels (for soils in the
primary zone of NAPL occurrence above 41 feet bgs) were identified as

17.3% (23% initial saturation), and 34.4% (51.9% initial saturation). Based
on the preceding, it was possible to mobilize 25% to 34% of the NAPL with

the application of sufficient force (1,ODD-times gravity), with an average
minimum residual saturation after centrifuging of 26% (Appendix I).

The mobility screening evaluation is meant to indicate the magnitude of
NAPL that may be present at levels greater than possible residual saturation

levels, with the centrifuging meant to mimic an infinite amount of time under
ambient gravity conditions (with a lack of adjacent barrier material). Due to

the qualitative nature of the screening and the presence of apparent silt
barrier material as observed in the shoreline borings, it is clear that the

preceding estimation does not equate to a given percentage of NAPL that is
presently mobile at the site. Rather, it suggests that NAPL is likely present

at the site at levels greater than residual saturation, and as such, the NAPL
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has the potential for mobility given suitable conditions (i.e., as evidenced by
flow into the course-grained sand pack of well MW-16-45).

In addition to the preceding, whether DNAPL or groundwater is the wetting
fluid in the formation can have an effect on the distribution and fate of
DNAPL in the saturated zone. Specifically, the size and distribution of NAPL
ganglia or blebs in the saturated zone is affected by the wetting
characteristic of the NAPL in the formation (Dwarakanath, et. al.). Water is
typically the wetting fluid in the presence of NAPL, which results in smaller
blebs of NAPL trapped within the soil pores, with minimal contact between
the NAPL and soil (water preferentially coats the soil). Results of the site
specific wettability testing (Appendix I) found the NAPUwater system to be
neutrally-wet. indicating that neither fluid (NAPL or water) has a preferred
affinity over the other to spread over the soil particles. The preceding
suggests that larger blebs of NAPL may become trapped within the soil
pores (e.g., higher residual saturation) than would otherwise be encountered
in a "typical" system where water is more strongly wetting.

Overall, the identified viscosity, specific gravity, and interfacial tension of the

NAPL or NAPUwater system (Table 14) are within the typical range of an oil
tar or creosote. With respect to mobility potential, the high viscosity, low
specific gravity, and moderate interfacial tension all suggest limited mobility
potential.

Section 3.3 of this report provides a description of tar/oil distribution in
sediments immediately off-shore of the oil-bearing soils described herein,
and is based on investigation and evaluation conducted by Anchor (Anchor
2004). The primary purpose of the evaluation provided in Section 3.3 is to
assess the possibility that a complete migration pathway presently exists
between NAPL in upland soils and NAPL observed in off-shore sediments.
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------ ---------

3.3 Visible Tar Distribution in Offshore Sediments

As described by Anchor (2004), the physical characteristics of the tar
material in offshore sediments were spatially heterogeneous and varied in
consistency from soft, sticky, plastic, stiff and firm, to brittle. The brittle

material is generally gravel-size lumps of tarry sand that appears to have
weathered. Much of the brittle tar is found on the sediment surface and was
generally found at stations closer into the shoreline in areas that have been
exposed to air during low flow conditions. Small pieces of this material were
also found at depth in some cores. Most of the tar present below this
weathered layer was a softer consistency. Although it smears on surfaces it

touches, it is too viscous to flow noticeably and the intermixed sands and
non-plastic silt/sands prohibited it from acting viscid when sheared in place.

None of the tar layers identified exhibited a noticeable sheen.

The visually contaminated zone in sediments varied in consistency from
sediments with a slight hydrocarbon odor, slight sheen, slight oil staining,
and minor blebs of oil and/or tar to sediments with more extreme
hydrocarbon odor, heavy sheen, and sediments more heavily saturated in
tar. In some cases, this saturation had the consistency of somewhat more
liquid material that was still very viscous and sticky that was termed "oil" in
field logs. No free liquid hydrocarbon product beyond small scattered oily
blebs was identified in any of the cores either in tar or in visually
contaminated sediments. All "oily" sediments encountered felt viscous to the
touch, were intermixed in a mostly sand/silt matrix and did not flow
noticeably during the core cutting and sampling procedure.

Based on the physical definitions discussed in Section 2.9 the lateral and
vertical extents of the tar body were delineated. The elevations and
thicknesses of the surface tar body and visibly contaminated zones are
depicted in Figure 6A. As shown, the primary geologic unit in the nearshore

zone is silt with discontinuous lenses of sands at variable depths.
Discontinuous "pockets" of tar and very viscous "oily" sediment in the

nearshore stations are confined to the sediments consisting primarily of sand
just below the mudline elevation. Both the tar and "oily" sediment layers
were viscous to the touch and exhibited no free flowing properties during
sampling, in contrast to the tar and oil zones identified in the upland

shoreline area.
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The sediment layers where viscous "oily" saturated sands were observed are
not laterally continuous with the tar and oil zones identified in the upland

borings (see Figure 13). The upland areas with tar or oil product (8-59, 8
29, MW-16) are intervened by offshore cores RAA-18, RAA-04, RAA-01, and

RAA-02 with no (or very little) "oily" type products present (RAA- and AN
series boring logs are included in Appendix A). Similar observations were
made at other intervening core locations (RAA-15, RAA-19, and RAA-20).
One core, RAA-01, had very poor recovery in the top 10 feet of core, but the
top material recovered was sandy tar and the material below this was firm
sticky product in a silt matrix. The only oily type products in sediments were

found further out in the AN-series cores in scattered relatively thin layers. In
addition, the upland oils are present in alluvial soils with considerable sand
content. Underneath these oils are silt layers that appear to extend towards
a thicker sequence of surficial offshore silts. In the offshore sediments, this

silt layer is typically quite thick and only occasionally interrupted by pockets
of more sandy material. These silts appear to be acting as a barrier to the
transport of the subsurface NAPL (Figure 13). Consequently, there appears
to be no complete physical subsurface pathway between the upland oils in
the alluvial sand material to the off-shore tar body or the scattered oily layers
in the further offshore silts.
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------- ------------------

4.0 CONCLUSIONS

Perhaps the most significant finding derived from results of the upland and
in-water investigation activities described herein is the lack of connectivity
between oil saturated soils within the Alluvial W8Z beneath the upland
portion of the site and oily or tarry sediments within the Willamette River,
thereby indicating that the NAPL has not in the past, nor is it currently,
discharging to Willamette River sediments. As such, oil and tar noted in
Willamette River sediments appear to be the result of previous overland

discharge of these waste products that occurred at this portion of the site
between 1913 and approximately 1941.

In addition to the preceding primary conclusion, the following general
conclusions regarding the nature and extent of groundwater impacts and
NAPL distribution adjacent to the Willamette River down-gradient of the
former tar ponds and the former effluent discharge area, including the
pathway between the upland and river areas, are as follows:

Visual Impacts Within Fill

1) Fill encountered adjacent to the embankment within both the
former tar pond area and the former effluent discharge area
consisted of gravelly sands and silts, including patches or flecks
of solid black carbon pitch, with the fill extending to depths of
approximately 22.5 feet bgs (8-56) to 26 feet bgs (MW-16).

2) Tar was mixed with other materials for use as fill within the former
low area/effluent discharge area, with tar identified within fill
ranging from 1 to 2 feet bgs and extending to depths ranging
from approximately 22 to 30 feet bgs at borings near, but not

immediately adjacent to, the embankment. Direct observation of
fill in borings along the embankment indicates that tar was not a

component of the fill used to construct the river embankment.
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3) An approximate D.5-foot thick layer of solid, ductile tar identified
on the inferred former ground surface riverward of the former tar
ponds (B-56), and an approximate D.5-foot zone containing
oily/tar blebs identified near the inferred former ground surface

riverward of the former effluent discharge area (MW-16) were
likely the result of direct placement prior to filing.

Alluvial Unit Geology

4) Beneath the fill were interbedded sands, silts, and silty sands
characteristic of the Alluvial WBZ, extending to a depth of

approximately 179 feet bgs near the river embankment down
gradient of the former tar pond area, with similar depths

anticipated below the former effluent area. A gravelly layer was
observed at the base of the Alluvial unit, below which is inferred
to be basaltic bedrock.

Alluvial Unit Groundwater Contaminant Nature and Extent

5) Groundwater data from boring B-56 suggest the presence of two

apparently distinct petroleum-related contaminant plumes in the
Alluvial WBZ down-gradient of the former tar pond area and the
former effluent discharge area.

6) The western plume, located west of boring B-56 in the upper to
mid-Alluvial WBZ, extends from approximately 45 feet bgs to 120
feet bgs near the river embankment (MW-4; B-59). The lateral

extent of this plume is defined to the west by the MW-3 well
cluster and to the east by the B-56 well point location. This

plume appears to be the result of NAPL and groundwater
penetration into the upper Alluvial WBZ within the southern

portion of the former tar ponds/former Koppers waste discharge
area.
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7) The eastern plume, located east of boring B-56 in the mid to
lower portions of the Alluvial WBZ, extends from approximately
70 to 150 feet bgs (MW-5). The lateral extent of this plume is

defined to the west by the B-56 well point location and to the east

by the Siltronic WS-12 well cluster location. This plume appears
to be the result of deeper NAPL migration near the eastern limit

of the former tar pond/tar pond overflow area proximate to the
former Siltronic property line.

NAPL-Bearing Soils-Former Effluent Discharge Area

8) The lateral limit of oil-bearing soils in proximity to the river

embankment at the Gasco site has been found to be limited to an

approximate 200 foot interval between the MW-3 and MW-4 well
cluster locations (i.e., limited to the former effluent discharge/low
area). NAPL-bearing Alluvial soils were similarly identified in
push probe borings installed within the former effluenUlow area
further south of the embankment (e.g., borings B-55 and B-57
through B-59). Borings installed at the base of the embankment
show that oil-bearing soils present within the Alluvial WBZ do not
extend northward to the WiIIamette River.

9) The source of the observed NAPL is likely a function of historical
discharge to the pre-fill ground surface in the former low area /

discharge area southeast of the MW-3 / above-ground storage
tank farm area.

10) Vertically, NAPL upland of the river embankment at MW-16 has
been identified within visually-impacted soils across a depth
interval of approximately 26 to 42 feet bgs, with thin silt layers
within the upper Alluvial WBZ observed to be inhibiting vertical
migration.

11) Fuel fingerprint analyses indicate that the NAPL contains diesel
and heavy oil-range petroleum hydrocarbons with the
chromatograph suggesting it to be a creosote or oil derived from
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cracking/coking operations, both of which are consistent with
operations historically conducted at the Gasca site.

12) Physical testing of soil core from the MW-16 NAPL zone

indicates typical porosities ranging from 42% to 53%, with 11% to
25% of the pore fluids from 26 to 31 feet bgs consisting of NAPL;
20% to 50% of the pore fluids from 31 to 42 feet bgs consisting of
NAPL; and 0 to 3% of the pore fluids below 42 feet bgs consisting
of NAPL.

13) NAPL mobility screening results indicate that NAPL: is likely

present at levels greater than residual saturation at depths
between 29 feet bgs and 42 feet bgs at the MW-16 well location.
Screening did not indicate potential NAPL mobility below 42 feet
bgs. As such, and without consideration of underlying or
adjacent low permeability silts, then migration of the NAPL across
this depth interval would be deemed possible. However,
observed NAPL distribution indicates the presence of underlying

and adjacent silts have prevented NAPL migration from the MW
16 area to the adjacent river sediments. is not

14) Physical properties associated with the NAPL identify it as low
density fluid (slightly more dense than water), with a high
viscosity, moderate interfacial tension, and neutral wettability - all
of which suggests poor mobility in the subsurface.

15) Limited NAPL removal activities at the MW-16-45Iocation

suggests that removal of 15 to 30 liters (4 to 8 gallons) of NAPL
per month from this location may be feasible, although the likely
duration of such yields is not known.
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----------------------- ----

Pathway Evaluation-Upland and Offshore NAPL

16) Sediment borings installed near the toe of the river embankment

did not identify the presence of NAPL as identified at adjacent

upland locations 8-29 and MW-16.

17) Sediment layers offshore of the former effluent discharge area
containing viscous oil and tar are laterally discontinuous with the

tar and oil zones identified at upland boring locations.

18) A laterally thickening zone of silt present between the upland

portion of the site and the river appears to be acting as a barrier

to the transport of NAPL, with no complete physical subsurface
pathway between the zone of NAPL below the upland portion of

the site and the tar body or scattered oily layers identified in
offshore sediments.

19) Tar and oil within off-shore sediments appears to be the result of
previous overland discharge of these waste products that
occurred at this portion of the site between 1913 and
approximately 1941.
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5.0 LIMITATIONS AND SIGNATURES

The information presented in this report was collected, analyzed, and
interpreted following the standards of care, skill, and diligence ordinarily

provided by a professional in the performance of similar services as of the
time the services were performed. This report and the conclusions and/or

recommendations contained in it are based solely upon research and/or
observations, and physical sampling and analytical activities, if any, that

were conducted at the Client's request.

The information presented in this report is based only upon activities

witnessed by HAl or its contractors, and/or upon information provided to HAl
by the Client and/or its contractors. The analytical data presented in this
report, if any, document only the concentrations of the target analytes in the
particular sample, and not the property as a whole.

Unless otherwise specified in writing, this report has been prepared solely for
the use by the Client and for use only in connection with the evaluation of the
subject property. Any other use by the Client or any use by any other person
shall be at the user's sole risk, and HAl shall have neither liability nor
responsibility with respect to such use.

Hahn and Associates, Inc.

Robert Ede, R.G.
Sr. Associate

Date ft& rc~ I \! ~5
>
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7.0 GLOSSARY OF ABBREVIATIONS

Anchor

API

ASTM

bgs

BTEX

DEQ

DNAPL

EPA

FAMM

HAl

LTI

MFA

mm

msl

NAPL

NCA

NPDES

OAR

OD

OWRD

PAHs

PCI

PTS

ppb

ppm

QAlQC

RCRA

SVOCs

VOCs

Anchor Environmental, LLC

American Petroleum Institute

American Society of Testing Materials

below existing ground surface

benzene, toluene, ethylbenzene, xylene

Oregon Department of Environmental Quality

dense non-aqueous phase liquid

U.S. Environmental Protection Agency

Fuel and Marine Marketing, Inc.

Hahn and Associates, Inc.

Limno-Tech, Inc.

Maul Foster Alongi, Inc.

millimeter

mean sea level

non-aqueous phase liquid

North Creek Analytical

National Pollution Discharge Elimination System

Oregon Administrative Rules

outside diameter

Oregon Water Resources Department

polynuclear aromatic hydrocarbons

Pollution Control Industries, Inc.

PTS Laboratories, Inc.

parts per billion

parts per million

quality assurance I quality control

Resource Conservation and Recovery Act

semi-volatile organic compounds

volatile organic compounds
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TABLE 1 - Summary of Analytical Results for Groundwater Samples: Temporary Well Points

Volatile Organic Compounds by EPA Method 8260

Analytical Results - ug/L (ppb)

Well Point Sample Sample Screen Interval VOCs by EPA Method 8260

Location Number Date (feetbgs) Aromatic VOCs (AVOCs) Chlorinated VOCs

Benzene
Ethyl-

Toluene
Total

1,2,4-TMB Naphthalene 1,1-DCE cis-1,2-DCE PCE TCE
Vinyl OtherVOCs

benzene Xylenes Chloride

Reference Level 1 ==> 51. 7.3 9.8 13. 620. 3.2 2 590. 590. 30. 530.

ush Probe Boring Samples

B-56A 2708-040602-101 2-Jun-04 18-22 8. 5. U 5. U 10. U 5. U 328. 5. U 5. U 5. U 5. U 5. U U

2708-040603-102 3-Jun-04 40-44 1. U 1. U 1. U 2. U 1. U 2.57 1. U 1. U 1. U 1. U 1. U U

2708-040603-103 3-Jun-04 60-64 3.62 70. 1. U 18.64 2.06 140. 1. U 1. U 1. U 1. U 1. U U

2708-040603-104 3-Jun-04 80-84 5. U 5. U 5. U 10.6 5. U 441. 5. U 5. U 5. U 5. U 5. U U

(duplicate) 2708-040603-105 3-Jun-04 80-84 3.1 2.02 2. U 6.96 2. U 273. 2. U 2. U 2. U 2. U 2. U U

2708-040604-106 4-Jun-04 100-104 1. U 1. U 1. U 2. U 1. U 2. U 1. U 1. U 1. U 1. U 1. U U

B-56B 2708-040614-115 14-Jun-04 136-140 1. U 1. U 1. U 2. U 1. U 3.26 1. U 1. U 1. U 1. U 1. U U

2708-040614-116 14-Jun-04 174-178 1. U 1. U 1. U 2. U 1. U 4.2 1. U 1. U 1. U 1. U 1. U U

B-59A 2708-040611-108 11-Jun-04 46-50 5,570. 317. 50. U 85.5 63. 4,460. 50. U 50. U 50. U 50. U 50. U U

2708-040611-109 11-Jun-04 76-80 230. 25.8 12.4 26. 6.65 582. 5. U 5. U 5. U 5. U 5. U U

2708-040611-110 11-Jun-04 96·100 113. 9.78 6.16 11.28 2.58 272. 2. U 2. U 2. U 2. U 2. U U

2708-040611-112 11-Jun-04 116-120 166. 3.02 2.16 7.05 1.51 116. 1. U 1. U 1. U 1. U 1. U U

2708-040611-113 11-Jun-04 144-148 19.3 2.58 1.43 3.58 1.17 119. 1. U 1. U 1. U 1. U 1. U U

2708-040614-114 14-Jun-04 171-175 2.29 1. U 1. U 2. U 1. U 3.46 1. U 1. U 1. U 1. U 1. U U

IQuality Control Samples

Equipment Blank 2708-040602-100 2-Jun-04 1. U 1. U 1. U 2. U 1. U 2. U 1. U 1. U 1. U 1. U 1. U U

Trip Blank TB57 1. U 1. U 1. U 2. U 1. U 2. U 1. U 1. U 1. U 1. U 1. U U

Trip Blank 2708-040604-098 4-Jun-04 1. U 1. U 1. U 2. U 1. U 2. U 1. U 1. U 1. U 1. U 1. U U

Equipment Blank 2708-040604-107 4-Jun-04 1. U 1. U 1. U 2. U 1. U 2. U 1. U 1. U 1. U 1. U 1. U U

Trip Blank 2708-040604-097 4-Jun-04 1. U 1. U 1. U 2. U 1. U 2. U 1. U 1. U 1. U 1. U 1. U U

Equipment Blank 2708-040611-111 11-Jun-04 1. U 1. U 1.13 2. U 1. U 2. U 1. U 1. U 1. U 1. U 1. U U

Trip Blank 2708-040614-096 6/14104 1. U 1. U 1. U 2. U 1. U 2. U 1. U 1. U 1. U 1. U 1. U U

Note: AVOCs = aromatic volatile organic compounds DCE = dichloroethene
bgs = below ground surface PCE = tetrachloroethene
AWQC = Ambient Water Quality Criteria DEQ = Oregon Department of Environmental Quality

ppb = parts per billion
TCE = trichloroethene
TMB = trimethylbenzene

U = not detected above detection limit indicated
uglL = micrograms per liter
VOCs = volatile organic compounds

1 = Reference Level is lowest of EPA AWQC for aquatic life protection, AWQC for human consumption of organisms only, or DEQ SLV for aquatic receptors
2 = Ambient Water Quality Criteria (EPA 822-R-02-047, November 2002) (AWQC) based on human consumption of organisms only
3 = AWQC based on Freshwater Aquatic Life Protection, CCC Values

4 = DEQ Level II Ecological Screening Level Values (SLVs) for aquatic receptors (December 2001)
Bold = Concentration exceeds Reference Level
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TABLE 2 - Summary of Analytical Results for Groundwater Samples: Temporary Well Points

Polynuclear Aromatic Hydrocarbons by EPA Method 8270 SIM or 8270C

AHs by EPA Method 8270 (SIM) Analytical Results in ug/L (ppb)

Carcinogenic PAHs Non Carcinogenic PAHs

Screen w w M W W
w

Well Point Location Sample Number Sample Date Interval
w

~w ~W w ..ci~ c-.!:w w w s ~
~~ m e£ -9~ 6£ 2 [IS ~~ -:5. ~ E w ]g j(feetbgs)

i~ ~
~w w2 ~

o 0
~~ 2 ~ c; ~ ffi ~ ~ ~ ~~

~

~ ~
l'N ~

ffi'E c; 0 c; 0

~~ ~~ '!' :6- fw », w 0 w w w 0
ci m aJ~ aJ~ aJ~ aJ~ o 015 «£ «£ -c u: u: z c, Total PAHs

Reference Level 1 ==> 0.02 2 0.01 4 0.02 2 0.02 2 0.02 2 0.02 2 0.02 2 520. 13. 6.16 3.9 620. 6.3 4,000.

Push Probe Boring Samples

B-56A 2708-040602-101 2-Jun-04 18-22 7.99 9.45 7.03 6.89 6.04 10.2 4. U 4.81 54.1 4.08 14.1 44.2 23.3 21. 53.7 50.7 317.6

2708-040603-102 3-Jun-04 40-44 0.0239 0.0196 0.0234 0.1000 U 0.0188 0.0345 0.0100 U 0.0167 0.3420 0.1000 U 0.1000 U 0.1680 0.1320 3.6100 0.3300 0.2230 4.9419

2708-040603-103 3-Jun-04 60-64 0.0100 U 0.0100 U 0.0100 U 0.1000 U 0.0100 U 0.0100 U 0.0100 U 0.0100 U 0.1030 0.1000 U 0.1000 U 0.1000 U 0.1000 U 63.8000 0.1000 U 0.1000 U 63.9030

2708-040603-104 3-Jun-04 80-84 0.0315 0.0313 0.0236 0.1000 U 0.0166 0.0416 0.0100 U 0.0154 0.1260 0.1500 U 0.1000 U 0.1650 0.1500 U 358.00 0.2800 0.2300 358.9610

(duplicate) 2708-040603-105 3-Jun-04 80-84 0.03 U 0.0300 U 0.0300 U 0.1000 U 0.0300 U 0.0300 U 0.0300 U 0.0300 U 0.1500 U 0.1500 U 0.1000 U 0.1320 0.1500 U 405.00 0.2140 0.1840 405.5300

2708-040603-106 4-Jun-04 100-104 0.0167 0.0170 0.0121 0.1000 U 0.0113 0.0216 0.0100 U 0.0108 0.1000 U 0.1000 U 0.1000 U 0.1000 U 0.1000 U 0.8500 0.1000 U 0.1000 U 0.9395

B-56B 2708-040614-115 14-Jun-04 136-140 0.1700 0.1370 0.1000 U 0.1000 U 0.1000 U 0.2140 0.2000 U 0.1000 U 0.6460 0.1000 U 0.3920 U 1.1000 0.4490 2.5800 2.9900 1.3100 9.5960

2708-040614-116 14-Jun-04 174-178 0.1000 U 0.1000 U 0.1000 U 0.1000 U 0.1000 U 0.1000 U 0.2000 U 0.1000 U 0.1000 U 0.1000 U 0.1000 U 0.1000 U 0.1000 U 0.9200 0.1440 0.1060 1.1700

Quality Control Samples

Equi ment Blank 2708-040604-107 4-Jun-04 0.01 U 0.01 U 0.01 U 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

PAHs = polynuclear aromatic hydrocarbons
ppb = parts per billion

Note: AWQC = Ambient Water Quality EB = equipment blank
bgs = below ground surface EPA = U.S. Environmental Protection Agency
DEQ = Oregon Department of Environmental Quality

1 = Reference Level is lowest of EPAAWQC for aquatic life protection, AWQC for human consumption of organisms only, or DEQ SLV for aquatic receptors
2 = Ambient Water Quality Criteria (EPA822-R-02-047, November 2002) (AWQC) based on human consumption of organisms only
3 = AWQC based on Freshwater Aquatic Life Protection, CCC Values
4 = DEQ Level II Ecological Screening Level Values (SLVs) for aquatic receptors (December 2001)
Bold = Concentration exceeds Reference Level

U = not detected above detection limit indicated
ug/L = micrograms per liter
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TABLE 3 - Summary of Analytical Results for Groundwater Samples: Temporary Well Points

Detected Semi-Volatile Organic Compounds by EPA Method 8270C

ISVOCs by EPA Method 8270 Analytical Results in ug/L (ppb)

Well Sample Sample Screen
Point Number Date Interval -c

Location (feet bgs) * w .~ w
w w c c -c

'5: w c w
~

]i
~ I {'Ii § w w :Es: c iii

j E w j
w c iw '9 .1'

~ fr ~ j ~ ~
c w

~ 1ii ro ~ £; w w ]i ~w
~ '" iii iii

~ § ~ "- ro ro e e § g ~ w w S ~ ~ro R ! c w ]i ro"C"
.1' iii ro 0 0 0 0 0 0

~ ~ ~
w 0

:E~
w

~
c

~ ~ !§ ~ "- ~ ~ ~ ~ ~ ~ ro 0.0 ~- ~c
~

-c ro w
-c -c tn tn tn tn tn tn tn iii u u u: u: c Z z"'- ~ c,

Reference Level 520. , 13. , 8.6 , 0.02 z 0.01 , 0.02 z ## ## 0.02 z 2.2 z ## 0.02 z 6.16 , 3.9 , ## 0.02 z 620. , ## ## 6.3 4 4,000. z

IPush Probe Boring Samples

B-56A 02-101 2-Jun-04 18-22 71.3 45.9 50. U 50.4 66.7 39.4 50. U 50.9 40.6 50. U 25. U 69.2 161. 34.5 50. U 36.9 25. U 50. U 50. U 136. 199.

03-102 3-Jun-04 40-44 5. U 5. U 5. U 5. U 5. U 5. U 5. U 17.4 5. U 5. U 5. U 5. U 5. U 5.19 5. U 5. U

03-103 3-Jun-04 60-64 5. U 5. U 5. U 5. U 5. U 5. U 5. U 10. U 5. U 5. U 5. U 5. U 5. U 41.5 5. U 5. U

03-104 3-Jun-04 80-84 5. U 5. U 25.9 J 5. U 5. U 5. U 10.7 J 5. U 5. U 10. U 5. U 5. U 5. U 5. U 349. J 5. U 317. 15.5 J 90.7 J 5. U 5. U

04-106 4-Jun-04 100-104 5. U 5. U 5. U 5. U 5. U 5. U 5. U 10. U 5. U 5. U 5. U 5. U 5. U 5. U 5. U 5. U

B-56B 14-115 14-Jun-04 136-140 5. U 5. U 5. U 5. U 5. U 5. U 5. U 10. U 5. U 5. U 5. U 5. U 5. U 5. U 5.16 5. U

14-116 14-Jun-04 174-178 5. U 5. U 5. U 5. U 5. U 5. U 5. U 10. U 5. U 5. U 5. U 5. U 5. U 5. U 5. U 5. U

Note: Sample Prefix = 2708-0406
AWQC = Ambient Water Quality Criteria
bgs = below ground surface
DEQ = Oregon Department of Environmental Quality

EB = equipment blank
EPA = U.S. Environmental Protection Agency
PAHs = polynuclear aromatic hydrocarbons
ND = not detected

ppb = parts per billion
U = not detected above detection limit indicated
ug/l = micrograms per liter
J = estimated concentration

1 = Reference Level is lowest of EPAAWQC for aquatic life protection, AWQC for human consumption of organisms only, or DEQ SLV for aquatic receptors
2 = Ambient Water Quality Criteria (EPA 822-R-02-047, November 2002) (AWQC) based on human consumption of organisms only
3 = AWQC based on Freshwater Aquatic Life Protection, CCC Values
4 = DEQ Level II Ecological Screening Level Values (SLVs) for aquatic receptors (December 2001)
5 = Tentatively Identified Compound by GC/MS
Bold = Concentration exceeds Reference Level

Supplemental Remedial Investigation
NW Natural- Gasca Facility, Portland, Oregon
File: Table 1-4 TWP ow reore.xs: 3 SVOCs
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Updated: 12114104APR
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TABLE 4 - Summary of Analytical Results for Groundwater Samples: Temporary Well Points

Metals and Cyanide

Analytical Resufts , mg/l (ppm)

Well Point Sample Sample
Screen
Interval Dissolved Metals by EPA 600017000 Series Methods Total Metals by EPA 600017000 Series Methods EPA Method 9010

Location Number Date
(feet bgs)

Amenable
Arsenic Chromium Copper Lead Nickel Zinc Arsenic Chromium Copper Lead Nickel Zinc

Cyanide
Cyanide

Reference Level 1 ==> 1.4E-04 2 0.011 2 2.7E-03 5.4E-04 3,5 0.016 2 0.037 3,5 0.005 2

Push Probe Boring Samples

B-56A 2708-040602-101 2-Jun-04 18-22 0.00134 0.00100 0.00200 U 0.00100 U 0.0238 0.0199 0.00177 0.00803 0.00856 0.00446 0.0121 0.0288 0.0343 0.0800

2708-040603-102 3-Jun-04 40-44 0.00119 0.00498 0.00218 0.00100 U 0.0320 0.0647 0.00401 0.0595 0.0202 0.00232 0.0256 0.270 0.105 0.517

2708-040603-103 3-Jun-04 60-64 0.00796 0.00538 0.00200 U 0.00100 U 0.0338 0.0103 0.0143 0.0460 0.0336 0.00446 U 0.117 0.224 0.0842 0.406

2708-040603-104 3-Jun-04 80-84 0.00724 0.00653 0.00200 U 0.00100 U 0.0325 0.0755 0.0179 0.316 0.194 0.0256 0.145 0.702 0.107 0.506

2708-040604-106 4-Jun-04 100-104 0.00515 0.00123 0.00200 U 0.00100 U 0.0173 0.0103 0.00869 0.0375 0.0415 0.00457 0.0505 0.100 0.156 0.533

B-56B 2708-040614-115 14-Jun-04 136-140 0.00582 0.001 U 0.002 U 0.001 U 0.0162 0.191 0.0290 0.827 0.457 0.0306 0.291 6.51 0.005 U 0.006

2708-040614-116 14-Jun-04 174-178 0.001 U 0.001 U 0.002 U 0.001 U 0.00445 0.0383 0.00369 0.0351 0.0218 0.00204 0.0246 0.177 0.0319 0.0557

Quality Control Samples

Equipment Blank 2708-040604-107 4-Jun-04 0.001 U 0.001 U 0.002 U 0.001 U 0.002 U 0.005 U

AWQC = Ambient Water Quality Criteria
bgs = below ground surface

EPA = U.S. Environmental Protection Agency
J = estimated concentration

1 = Reference Level is lowest of EPAAWQC for aquatic life protection, AWQC for human consumption of organisms only, or DEQ SLV for aquatic receptors
2 = Ambient Water Quality Criteria (EPA 822-R-02-047, November 2002) (AWQC) based on human consumption of organisms only
3 = AWQC based on Freshwater Aquatic Life Protection, CCC Values
4 = DEQ Level II Ecological Screening Level Values (SLVs) for aquatic receptors (December 2001)
Bold = Concentration exceeds Reference Level

Supplemental Remedial Investigation
NW Natural - Gasca Facility, Portland, Oregon
File: Table 1-4 TWP GW Table.xls; 4 Metals& eN

Page 1 of 1
Updated: 12114104APR

HAHN AND ASSOCIATES, INC.
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Table 5 - Summary of Analytical Results for Groundwater Samples

August 2004 Sampling Event

Well ~" Sample Analylic:aIResulls
Number

Sample Number'
Date

ee,
EPA Method

EPA Method B021 orB250B EPAMethodB250B Method
9012A

Total(Unfiltered)MetalsbyEPAMethod5010Bor5020B EPAMethodB27C1-SIM
9010A

ug!l(ppb) ug!l(ppb)

serecxrcroescvocs owocs: Select Halogenated VOCs (HVOCs) mg!l(ppm) mg!l(ppm) mg!l(ppm) ug!l(ppb)

Benzene Toluene be~~:~e ','eoe, Total
1.1-DCE

CIS-1.2- trans-1.2-
,CO eco chlorDethane c~:~~e ';,:::::e Total '"eo" Chromium Copper Lead ""e' zinc IC"':::i,e", TotalPAHs

BTEX CCO CCO Cynaide

" 200.000" 29.000"
, , roo roo roo roo roo roo roo ,

520" 0.00014" """ 0.009' 0.0025' 0.052" nizo ' , ,
MW-1-22 270B-040B25.-MW1-22-019 25-Aug-04 4.55 5.B7 "" '" 53A2 1.B9 '" 0.00302 0.0315 ND>0.00200 0.0162 0.166 o.aa 0.25 5B9.25

MW-2-32 270B-040B16--MW2-32-009 15-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn 0.02B5 0.OB35 0.00106 ND>0.0010 ND>0.0020 ND>0.0010 0.00521 ND>0.0050 Nn Nn

MW-2-51 270B-040B13-MW2-51-002 ,,~,",~M ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn 0.09 0.B2 0.0016 0.0017 ND>.00200 ND>.00100 0.0105 ND>.00500 Nn Nn

MW-3-25 270B-04B023-MW3-25-010 23-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn 0.1B 0.1B ND>0.0010 ND>0.0010 ND>.00200 ND>.00100 0.0963 0.0059ND Nn

MW-3-55 270B-040B23-MW3-55-011 23-Aug-04 10.5 ND>1.00 ND>1.00 ND>1.00 10.5 ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 0.03 0.03 0.0035 0.001B ND>.00200 ND>.00100 0.0042 ND>.00500 Nn >OM

MW-4-35 270B-040B23-MW4-35-012 23-Aug-04 '"' ND>0.500 ND>0.500 ,>0 3.25 o.t 0.1B 0.0067 ND>0.0010 ND>.00200 ND>0.0010 0.0073 ND>.00500 Nn 55.33

MW-4-57 270B-040B24-MW4-57-015 24-Aug-04 15,000. ND>100 "" tzz 15.B70 ND>100 ND>100 ND>100 ND>100 ND>100 ND>100 ND>100 0.25 1.75 0.0126 0.0011 ND>.00200 ND>0.0010 0.0079 ND>.00500 t.z t 3.B22.B5

MW-4-101 270B-040B16--MW4-101-007 15-Aug-04 513. ND>2.5 a.t ND>5.00 ate.ta 0.005 0.005 0.0142 ND>0.0010 ND>0.0020 ND>0.0010 ND>0.0020 ND>0.0050 Nn 25.74

MW-5-32 270B-040B16--MW5.-32-00B 15-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn 0.175 0.521 ND>0.0010 ND>0.0010 ND>0.0020 ND>0.0010 0.00359 ND>0.0050 Nn 0.27

MW-5-100 270B-040B24-MW5.-10Cl-015 24-Aug-04 11,500. ND>100 eaa zaa tz.aas ND>100 ND>100 ND>100 ND>100 ND>100 ND>100 ND>100 na 0.B2 0.0067 ND>0.0010 ND>0.0020 ND>0.0010 0.002 ND>0.0050 Nn """
MW-5-175 270B-040B24-MW5.-175.-013 24-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn 0.01 0.01 0.0062 0.0012 ND>0.0020 ND>0.0010 0.0031 ND>0.0050 Nn Nn

MW-B-29 270B-040B25.-MWB-29-022 25-Aug-04 65.9 ta ,n 29.1 142.7 O.13B 2.59 0.00243 0.0055 ND>0.00200 ND>0.00100 0.0113 ND>0.00500 3B.52 3.072.45

MW-B-55 270B-040B25.-MWB-55-021 25-Aug-04 20,300. zaa ,,, aat 22.174 "''' OA74 0.00766 0.0072 ND>0.00200 ND>0.00100 0.0075 0.00535ND 10.B32.7

MW-9-29 270B-040B12-MW9-29-001 12-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn 0.01 0.01 0.002 0.0014 ND>.00200 ND>.00100 0.0027 ND>.00500 Nn Nn

MW-1C1-51 270B-040B13-MW10-51-005 ,,~,",~M ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn 0.03 0.05 0.0023 0.0035 0.0041 ND>.00100 0013 0.01B3 u.t 0.53

MW-12-35 270B-040B25.-MW12-36--017 25-Aug-04 235. '"' ana sat 2.29B ND>.00500 ND>.00500 0.0297 ND>0.00100 ND>0.00200 ND>0.00100 ND>0.00200 ND>0.00500 Nn ass.at

MW-13-30 270B-040B25.-MW13-3C1-01B 25-Aug-04 1,150. B.25 tzu 75.5 raea es 0.055 o.t 0.0144 ND>0.00100 ND>0.00200 ND>0.00100 ND>0.00200 ND>0.00500 Nn "M"

MW-13-51 270B-040B13-MW13-51-003 ,,~,",~M 2.19 ND>0.500 ND>0.500 ND>1.00 2.19 0.04 "" 0.0077 0.001B 0.0024 ND>.00100 0013B 0.0051ND O.2B

MW-14-110 270B-040B24-MW14-110-014 24-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn 0.02 0.02 0.0114 ND>0.0010 ND>0.0020 ND>0.0010 0.002B ND>.00500 Nn O.OB

MW-15.-50 270B-040B25.-MW15-5C1-020 25-Aug-04 40,500. ND>250 zan '"' at.ssz OA1B OA5 0.0172 0.00141 0.00255 ND>0.00100 0.00529 ND>0.00500 Nn "'""'
MW-15.-55 270B-040B13-MW15-56--005 ,,~,",~M ND>0.500 ND>0.500 ND>0.500 ND>1.00 Nn ND>.00500 ND>.00500 0.0046 0.0027 0.003 ND>.00100 0.0055 0.00B95ND Nn

MW-16--45 270B-040B26--MW15-45.-02B 25-Aug-04 2,660. ass aeu ""' tas ND>50 ND>50 ND>50 ND>50 ND>50 ND>50.0 ND>50 0.0725 O.13B 0.0092 0.0136 0.00473 O.OO13B 0.131 0.011 10.77 7.945.17

MW-16--55 270B-040B26--MW15-55.-025 25-Aug-04 1,370. aaa zan eez z.sas ND>50 ND>50 ND>50 ND>50 ND>50 ND>50.0 ND>50 0.1B5 OA02 0.00173 0.00137 0.00201 ND>0.00100 0.0197 0.00752 0.54 3.B3B.12

270B-040B26--MW15-55.-027 25-Aug-04 1,250. aas zza san 2.29B 0.75 4.09B.5B

MW-16--125 270B-040B26--MW15-125-025 25-Aug-04 ND>1.00 ND>1.00 ND>1.00 ND>2.00 Nn ND>1.00 ND>1.00 ND>1.00 ND>1.00 ND>1.00 W ND>1.00 0.0747 0.0943 0.00461 0.00134 ND>0.00200 ND>0.00100 0.00542 ND>0.00500 Nn 35.BB

# ~ Reference Level notestablished
AWQC~AmbientWaterQualityCriteria

Bold ~ Detected aboVB Reference LeVBI
BTEX ~ benzene, toluene, ethylbenzene, and xylenes

DEQ ~ Department of Environmental Quality
EPA ~ U.S. EnvirDnmental Protection Agency

mg!1 ~ milligrams per liter
ND ~ not detected above detection limit indicated
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Table 6 - Summary of Analytical Results for Groundwater Samples: PAHs

August 2004 Sampling Event

Well ~" Sample PAHs by EPA Melhod 6270·51M

Number Sample Number' Date Analytical Resu~s

ugll(ppb)

~","""e",,e,~,

! I i ,
~ j ~ ,

~
~ " ~ i ~ ~

,
~, , , ,

J ~
~ ~ ~ ~ ~ ~

~

~ •
0.01B" 0.01B" 0.01B" 0.01B" 0.01B" 0.01B" 0.01B" 990.' , 40.000" , 140" 5.300" 520.' , 4.000" , ,

MVI'-1-11 270B-040B25-MW1-11-019 25-Aug-04 0.130J ND>0.100 ND>0.100 ND>0.100 0.131J ND>0.200 ND>0.100 so ND>0.5 , ND>0.5 z.et 45.9 ana 77.4 'M 0.25 5B9.25

MVI'-2-32 270B-040B15-MW2-32-009 15-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100ND "
MVI'-2-51 270B-040B13-MW2-51-002 13-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100ND "
MVI'-3-25 20B+040B23-MW3-25-010 23-Aug-04 ND>0.050 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100ND "
MVI'-3-55 270B-040B23-MW3-55-011 23-Aug-04 ND>0.50 ND>0.50 ND>0.50 ND>0.50 ND>0.50 ND>1.00 ND>0.50 25.B 0.500J 2.29 ND>0.500 5.75 10.2 0.554J 'M 5.52 " "M

MW4-35 270B-040B23-MW4-35-012 23-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>0.500 ND>0.500 ND>1.0 ND>0.500 32.B t.a 1.02 ND>0.500 7.45 tt ,# 2.45 7.35 " 55.33

MW4-57 270B-040B15-MW4-57-015 15-Aug-04 0.275 0.166J 0.167J 0.207 0.275 ND>O.2 0.113J 42.1 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 3,760. ND>5.0 ND>5.0 t.zt 3.Bll.B5

MW-4-101 270B-040B15-MW4-101-007 15-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 OM' ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 25.2 ND>0.100 ND>0.100ND 25.74

MYI'-5-32 270B-040B15-MW5-32-00B 15-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 0.259 " 0.27

MW-5-100 270B-040B24-MW5-10D-015 24-Aug-04 ND>2.5 ND>2.5 ND>2.5 ND>2.5 ND>2.5 ND>2.5 ND>2.5 21.9 ND>2.5 ND>2.5 ND>2.5 ND>2.5 ND>2.5 11,900. ND>2.5 ND>2.5 " """
MW-5-175 270B-040B24-MW5-175-013 24-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100ND "
MVI'-B-29 270B-040B25-MWB-29-022 25-Aug-04 7.49 4.95 ,.~ 6.19 9.56 ND>1.00 e.os 'M 2.B2 te.t 5.01 27.B ssr 2,520. tas M" 3B.52 3.072.45

MVI'-B-55 270B-040B25-MWB-55-021 25-Aug-04 ND>2.5 ND>2.5 ND>2.5 ND>2.5 ND>2.5 ND>5.0 ND>2.5 tus 57.2 -n r ND>2.5 14.7 59.B 10,400. '"0 te.a " 10.B32.7

MVI'-9-29 270B-040B12-MW9-29-001 12-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100ND "
MW-1D-51 270B-040B13-MW1D-51-005 13-Aug-04 ND>0.100 ND>0.100 ND>0.100 0.104 ND>0.100 ND>0.200 ND>0.100 ND>0.100 ND>0.100 ND>0.100 0" 0.14 ND>0.100 ND>0.100 ND>0.100 0.1B o.t 0.53

MW-12-35 270B-040B25-MW12-35-017 25-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>0.500 ND>0.500 ND>1.00 ND>0.500 az ND>1.00 2.55 ND>0.500 "M 29.5 "M 35.2 "" " use.at

MW-13-30 270B-040B25-MW13-3D-01B 25-Aug-04 ND>0.500 ND>0.500 ND>0.500 ND>0.500 ND>0.500 ND>1.00 ND>0.500 trt ND>1.50 5.45 ND>0.500 'M 35.9 7B.5 "" 2.41 " 'M"

MW-13-51 270B-040B13-MW13-51-003 13-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 "''" ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 0.15B ND>0.100 ND>0.100ND O.2B

MVI'-14-110 270B-040B24-MW14-11D-014 24-Aug-04 ND>0.050 ND>0.050 ND>0.050 ND>0.050 ND>0.050 ND>0.100 ND>0.050 0.OB2BJ ND>0.050 ND>0.050 ND>0.050 ND>0.050 ND>0.050 ND>0.050 ND>0.050 ND>0.050ND O.OB

MW-15-50 270B-040B25-MW15-5D-020 25-Aug-04 ND>2.5 ND>2.5 ND>2.5 ND>2.5 ND>2.5 ND>5.0 ND>2.5 35.3 50.9 4.23J ND>5.0 4.44J "" 6,130. 3.93J ND>5.00 " "'""'
MW-15-55 270B-040B13-MW15-55-005 13-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100ND "
MW-15-45 270B-040B25-MW15-45-02B 25-Aug-04 '.M 2.57 ND>1.25 2.23J 3.33 ND>2.5 ND>1.25 m 17.BJ zz.a ND>10.0 19.5J 50.7 7,500. 'M 23.9 10.77 ,MW

MW-15-55-025 270B-040B25-MW15-55-025 25-Aug-04 O.~ ND>0.200 ND>0.200 ND>O.2 0.' ND>0.400 ND>0.200 at ND>10.0 to.a ND>5.0 5.54J 42.B 3,600. 0" 5.B4J OM 3.B3B.12

MW-15-55-027 270B-040B25-MW15-55-027 25-Aug-04 O.M ND>0.250 ND>0.250 ND>0.250 0.41 ND>0.500 ND>0.250 B5.5 ND>10.0 to.a ND>5.0 5.52J 39.5 3,670. BO.2 5.70J 0.75 4.09B.5B

MW-15-125 270B-040B25-MW15-125-025 25-Aug-04 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.100 ND>0.200 ND>0.100 1.74 ND>0.500 0.575J ND>0.500 0.52 ", 25.5 5.39 0.B15J " 35.BB

Bold-detectedaboVBReferBnceLevel PAHs-polynucleararDmatichy<JrDcarbons
ppb ~ parts per billion
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Table 7 - Summary of Analytical Results for Groundwater Samples: SVOCs

August 2004 Sampling Event

Well HAl Sample SVOCs by EPA Method 8270C

Number Sample Number 1 Date Analytical Results

ugll (ppb)

g
j!1

~Q.

~ Q)

1i)
c

]i
'i "5.l" g!Q) '7 -2a e 0 ~N 0 ~ttl 1i) '"-e B Q) I

ttl .o :;;
itu .,. is N

Ambient Water Quality Criteria (AWQC) for Surface Water 2 See Table 6

MW-3-56 2708-040823-MW3-56-0 11 23-Aug-04 18.6 ND>5.0 9.27 ND>5.0 See Table 6

MW-4-57 2708-040824-MW4-57-016 24-Aug-04 ND>500 ND>500 ND>500 ND>500 See Table 6

MW-5-100 2708-040824-MW5-100-015 24-Aug-04 ND>500 ND>500 ND>500 ND>500 See Table 6

MW-16-45 2708-040826-MW16-45-028 26-Aug-04 137. ND>100 ND>100 544. See Table 6

MW-16-65 2708-040826-MW16-65-026 26-Aug-04 ND>100 ND>100 ND>100 460. See Table 6

MW-16-125 2708-040826-MW16-125-025 26-Aug-04 ND>5.00 6.27 ND>5.00 6.23 See Table 6

Note: Bold = detected above Reference Level

NO = not detected above detection limit indicated
PAHs = polynuclear aromatic hydrocarbons
ppb = parts per billion
SVOCs = semi-volatile organic compound
ug/l = micrograms per liter

1 = Sam pie Prefix: 2708-03

2 = Reference Level indicated is the lowest guidance value provided in the Ambient Water Quality Criteria
(EPA-822-R-02-047, November 2002) based on Freshwater Chronic (Aquatic Life Protection) and Fish
Consumption (Human Health Protection)

3 = Reference Level based on Aquatic Fresh Chronic Criteria of AWOC, November 2002 revision
4 = Reference Level based on Human Fish Consumption Criteria of AWOC, November 2002 revision

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon
File: Table 5-8 Aug04 MW Data.xls, SVOCsAugust_04

Page 1 of 1
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Table 8 • Summary of Analytical Results for Quality Assurance I Quality Control (QAlQC) Samples

August 2004 Sampling Event

QNQC HAl Sample Comment Analytical Results

Sample Type Sample Number 1 Date ug/l (ppb)

EPA Method 8260B EPA Method 8270

Select Aromatic VOCs (AVOCs) Polynuclear Aromatic Hydrocarbons (PAHs) 2

Acetone Benzene Toluene
Ethyl

Xylenes Naphthalene Phenanthrene All Others Total PAHs
benzene

LJIWater samp eo rom
Equipment Blank 2708-040813-MW7-004 13-Aug-04 decontaminated pump after ND>0.500 ND>0.500 ND>0.500 ND>1.00 ND>0.100 ND>0.100 ND ND

samplina MW-13-61

DI Water sampled from
Equipment Blank 2708-040826-MW7-023 26-Aug-04 decontaminated pump after 140. ND>1.00 ND>1.00 ND>1.00 1.67 0.322 0.140 ND 0.462

sampling MW-8-29

DI Water sampled from
Equipment Blank 2708-040826-MW7-024 26-Aug-04 decontaminated pump after 153. ND>1.00 ND>1.00 ND>1.00 1.71 0.188 ND>0.0500 ND 0.188

sampling MW1-22

Note: '-' = not analyzed
BTEX = benzene, toluene, ethyl benzene, and xylenes
EPA = U.S. Environmental Protection Agency
ND = not detected above detection limit indicated

1 = Sample Prefix: 2708-03

2 = Only detected compounds shown

ppb = parts per billion
ug/I = micrograms/liter

Remedial Investigation
Northwest Natural - Gasca Facility
Portland, Oregon
File: Table 5-8 Aug04 MW Data.xls ; QA QC Summary August_04

Page 1 of 1
Updated: 12/14104MSM

HAHN AND ASSOCIATES, INC
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TABLE 9 - Summary of Analytical Results for Soil Samples

TPH BTEX Total PAHs Total Phenols and Cyanide

Study Soil Sample Sample Depth Field Observation Analytical Results

Area Borinq Number Date (feetbgs) mg/kg(ppm)

Number DEQMethod EPA Method 8270SIM EPAMethod 8020 EPA Method EPA Method

TPH-G 418.1M 8270 9010

Sheen Oil T" (~:~:F:;::{; Gasoline Diesel/Oil
Carcinogenic

TotalPAHs 8enzene Toluene
Ethyl

Xylenes Total8TEX Total Phenols Total Cyanide
PAHs benzene

EPAPRGsforlndustriaISoil"==> # # # # # # see Table 5 see Table 5 1.30 520 20 420 # see Table 6 12,000

FAMM 8-07 950927-87-05 27-Sep-95 17.0 NO NO

8-08 950918-88-04 18-Sep-95 10.0 X 54. 185. 338.49

950918-88-05 18-Sep-95 12.5 15.

950918-88-08 18-Sep-95 18.0 NO 0.243

8-10 950925-810-04 25-Sep-95 17.5 NO NO ND>0.3 ND>0.3 ND>0.3 ND>0.3 NO ND>0.5

8-47 000829-039 29-Aug-00 0.2 2.39 3.93

000829-040 29-Aug-00 0.2 (dup) 0.055 0.055

000829-041 29-Aug-00 5.0 X 54.09 105.89 ND>0.0031 ND>0.0031 ND>0.0031 ND>0.00904 NO

000829-042 29-Aug-00 11.5 X 213.5 841. ND>0.00298 ND>0.00298 ND>0.00298 ND>0.00893 NO

000829-043 29-Aug-00 11.5(dup) 875. 2,277. ND>0.00309 ND>0.00309 ND>0.00309 ND>0.00926 NO

000829-045 29-Aug-00 31.0 54.55 181.34 ND>0.00294 0.004 0.017 0.062 0.083

8-51 000828-023 28-Aug-00 0.2 9.12 19.055

000828-024 28-Aug-00 2.0

000828-025 28-Aug-00 8.5

8-52 000828-026 28-Aug-00 0.2 7.355 13.55

000828-027 28-Aug-00 3.5 X

000828-028 28-Aug-00 10.5 X

000828-029 28-Aug-00 10.5(dup) X

950918-88-06 18-Sep-95 12.5(dup) 18.

GT-1 971117-001 17-Nov-97 3.0 2.24 4.34 ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO ND>0.02

971117-004 17-Nov-97 10.5 X X 300' 13,400' NO 6.17 ND>0.025 ND>0.025 0.034 0.13 0.164 ND>0.03UJ

971117-006 17-Nov-97 16.0 NO NO ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02

971117-008 17-Nov-97 20.5 NO NO ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02

971117-011 17-Nov-97 35.5 NO NO ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02

GT-2 971117-012 17-Nov-97 3.5 NO 0.084 ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02

971117-017 17-Nov-97 15.5 NO NO 0.027 ND>0.025 ND>0.075 ND>0.075 0.027 ND>0.02

971117-021 17-Nov-97 33.0 NO NO ND>0.025UJ ND>0.025UJ ND>0.075UJ ND>0.075 UJ ND ND>0.02

GT-3 971118-023 18-Nov-97 3.0 21.9 43.09 ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02

971118-026 18-Nov-97 12.5 NO 0.05 ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02

971118-032 18-Nov-97 36.0 NO NO ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02

GT-4 971118-034 18-Nov-97 13.5 NO NO ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02

971118-038 18-Nov-97 40.5 NO NO ND>0.025 ND>0.025 ND>0.075 ND>0.075 NO ND>0.02
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TABLE 9 - Summary of Analytical Results for Soil Samples

TPH BTEX Total PAHs Total Phenols and Cyanide

Study Soil Sample Sample Depth Field Observation Analytical Results

Area Borinq Number Date (feetbgs) mg/kg(ppm)

Number DEQMethod EPA Method 8270SIM EPAMethod 8020 EPA Method EPA Method

TPH-G 418.1M 8270 9010

Sheen Oil T" (~:~:F:;::{; Gasoline Diesel/Oil
Carcinogenic

TotalPAHs 8enzene Toluene
Ethyl

Xylenes Total8TEX Total Phenols Total Cyanide
PAHs benzene

EPAPRGsforlndustriaISoil"==> # # # # # # see Table 5 see Table 5 1.30 520 20 420 # see Table 6 12,000

FAMM MW-13-61 971218-M13-02 18-Dec-97 6.0 NO NO ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO ND>0.02

(cont.) 971218-M13-03 18-Dec-97 10.0 NO NO ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO ND>0.02

971218-M13-04 18-Dec-97 13.5 NO NO ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO ND>0.02

971218-M13-05 18-Dec-97 18.0 0.342 1. ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO ND>0.02

971218-M13-08 18-Dec-97 24.5 NO NO 0.069 ND>0.025 ND>0.025 ND>0.075 0.069 0.04

971218-M13-10 18-Dec-97 28.0 NO 0.058

971218-M13-11 18-Dec-97 31.0 NO NO ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO 0.02

971218-M13-17 18-Dec-97 57.0 NO NO ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO

SS-5 981112-SS-05 12-Nov-98 0.2 X 255.3 398.5 1.3

SS-6 981112-SS-06 12-Nov-98 0.2 1.532 2.568 0.58

SS-lO 981112-SS-10 12-Nov-98 0.2 ;:~;,"' X 16.52 35.28 41.

Office Area 8-38 000828-014 28-Aug-00 0.2 10.39 19.18

000828-015 28-Aug-00 2.0 X 4.9 10.4 ND>0.00284 ND>0.00284 ND>0.00284 ND>0.00852 NO

000828-016 28-Aug-00 8.5 X 0.395 0.72 ND>0.00305 ND>0.00305 ND>0.00305 ND>0.00915 NO

8-39 000828-004 28-Aug-00 0.2 6.49 11.57

000828-005 28-Aug-00 3.0 NO NO ND>0.00294 ND>0.00294 ND>0.00294 ND>0.00882 NO

000828-006 28-Aug-00 9.5 NO NO ND>0.00278 ND>0.00278 ND>0.00278 ND>0.00833 NO

8-40 000828-010 28-Aug-00 0.2 32.38 56.155

000828-011 28-Aug-00 2.5 NO NO ND>0.00269 ND>0.00269 ND>0.00269 ND>0.00806 NO

000828-012 28-Aug-00 9.5 NO NO ND>0.00329 ND>0.00329 ND>0.00329 ND>0.00987 NO

8-41 000828-007 28-Aug-00 0.2 14.885 27.285

000828-008 28-Aug-00 2.5 12.58 26.43 ND>0.00278 ND>0.00278 ND>0.00278 ND>0.00833 NO

000828-009 28-Aug-00 9.5 NO NO ND>0.00278 ND>0.00278 ND>0.00278 ND>0.00833 NO

Retorts/ 8-11 950928-811-01 28-Sep-95 0.2 1,600.J

Koppers 950928-811-06 28-Sep-95 12.5 X 1,700.J 3.26 972.87 ND>0.3 ND>0.3 3.4J 3.3 6.4

950928-811-09 28-Sep-95 23.0 NO 1.051

8-13 951006-813-03 6-0ct-95 10.5 X X 1,000. 2,700. 3,915.9 29,386.9 28. ND>20 110. 22. 160. NO ND>0.1

951006-813-07 6-0ct-95 18.5 NO NO

951006-813-10 6-0ct-95 24.0 ND>10 ND>5 NO NO

8-14 950928-814-01 28-Sep-95 0.2

950928-814-02 28-Sep-95 2.5 X 280J

950928-814-03 28-Sep-95 5.0 NO NO

8-15 951006-815-05 6-0ct-95 21.0 X 70. 200. 45.9 637.6 7.9 ND>0.3 3.9 2.5 14.3

951006-815-08 6-0ct-95 27.0 0.21 1.791

8-17 950929-817-01 29-Sep-95 3.0 24.07 59.079

950929-817-05 29-Sep-95 16.5 X X 2400.J 4700.J 114.1 1,814. NO

950929-817-07 29-Sep-95 23.5 NO 0.888
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TABLE 9 - Summary of Analytical Results for Soil Samples

TPH BTEX Total PAHs Total Phenols and Cyanide

Study Soil Sample Sample Depth Field Observation Analytical Results

Area Borinq Number Date (feetbgs) mg/kg(ppm)

Number DEQMethod EPA Method 8270SIM EPAMethod 8020 EPA Method EPA Method

TPH-G 418.1M 8270 9010

Sheen Oil T" (~:~:F:;::{; Gasoline Diesel/Oil
Carcinogenic

TotalPAHs 8enzene Toluene
Ethyl

Xylenes Total8TEX Total Phenols Total Cyanide
PAHs benzene

EPAPRGsforlndustriaISoil"==> # # # # # # see Table 5 see Table 5 1.30 520 20 420 # see Table 6 12,000

Retorts/ 8-18 950919-818-05 19-5ep-95 12.0 X 3,100. 99. 0.659 59.306 360. 280. 31. 220. 891. 0.36 ND>0.25

Koppers 950919-818-08 19-5ep-95 19.5 X 850. 44.

(cont.) 950919-818-09 19-5ep-95 22.0 24. 380.

950919-818-10 19-5ep-95 24.5 ND ND

8-19 950919-819-01 19-5ep-95 0.2 68. 324.2 933.22 ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND

950919-819-03 19-5ep-95 6.5 X X 1,600. 1,500. 35.76 408.26 41. 120. 39. 160. 360. ND

950919-819-04 19-5ep-95 10.5 X 3,200.J 1,500.J

950919-819-05 19-5ep-95 12.0 1,900. 6,800.

950920-819-07 20-Sep-95 18.0 130.J 760.J 0.101 80.001

950920-819-08 20-Sep-95 27.0 0.027 1.956

8-20 950929-820-03 29-Sep-95 10.5 X X 940J 340.J 244.507 1,092.607 120J 64. 16. 60. 260. ND

950929-820-07 29-Sep-95 23.5 220J 11. 0.255 12.686

8-21 951003-821-04 3-0ct-95 11.5 0.418 7.107

8-22 951003-822-01 3-0ct-95 3.5 X X 530.

951003-822-05 3-0ct-95 13.5 X 1.727 40.268 ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND

951003-822-09 3-0ct-95 24.0 X X 600. 30.23 485.234 ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND

951003-822-10 3-0ct-95 26.5 12.

8-23 951003-823-02 3-0ct-95 10.5 X 1,300. 930. 0.17

951003-823-05 3-0ct-95 18.5 X 16.

951003-823-08 3-0ct-95 26.5 X X 110. 1.117 76.897 133 ND>0.3 ND>0.3 1.3 14.3 ND

951003-823-10 3-0ct-95 31.5 X

951003-823-12 3-0ct-95 34.5 ND ND ND>0.3UJ ND>0.3UJ ND>0.3UJ ND>0.3UJ ND

8-24 951002-824-03 2-0ct-95 10.5 X X 1,500. 640. 276.5 1,091.8

951002-824-10 2-0ct-95 29.0 ND 0.14 6.8J 2.3J ND>0.3UJ 0.34J 9.44

8-25 951002-825-03 2-0ct-95 12.5 X 120.J 35. 3.328 12.458

951002-825-05 2-0ct-95 20.0 ND 0.45

8-27 950920-827-06 20-Sep-95 13.0 X 8.5

950920-827-08 20-Sep-95 18.0

950920-827-10 20-Sep-95 23.0 X X 700. 570. 90.5 1,243.4 110. 46. ND>30 ND>30 156. ND

950920-827-12 20-Sep-95 28.0 94. ND>5 9.605 125.405 22. 3.6 ND>0.6 1.2 26.8

950920-827-15 20-Sep-95 35.5 1.211 12.241

8-42 000828-020 28-Aug-00 0.2 0.825 1.52

000828-021 28-Aug-00 1.0 15.535 29.745 ND>0.00269 ND>0.00269 ND>0.00269 ND>0.00806 ND

000828-022 28-Aug-00 7.5 2. 6.315 ND>0.00272 ND>0.00272 ND>0.00272 ND>0.00815 ND

8-43 000829-050 29-Aug-00 0.2 pencil pitch 10,340. 16,920.

000829-046 29-Aug-00 2.0 6.16 10.835 ND>0.00266 ND>0.00266 ND>0.00266 ND>0.00798 ND

000829-047 29-Aug-00 2.0 (dup) 2.8 4.235 ND>0.00269 ND>0.00269 ND>0.00269 ND>0.00806 ND

000829-048 29-Aug-00 8.5 843. 1,410.75 ND>0.00275 ND>0.00275 ND>0.00275 ND>0.00824 ND

000829-049 29-Aug-00 8.5 (dup) 184.75 316.6 ND>0.00275 ND>0.00275 ND>0.00275 ND>0.00824 ND

::~'::::(oOoffi1~:.
0"
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TABLE 9 - Summary of Analytical Results for Soil Samples

TPH BTEX Total PAHs Total Phenols and Cyanide

Study Soil Sample Sample Depth Field Observation Analytical Results

Area Boring Number Date (feetbgs) mg/kg(ppm)

Number DEQMethod EPA Method 8270SIM EPAMethod 8020 EPA Method EPA Method

TPH-G 418.1M 8270 9010

Sheen Oil T" (~:~:F:;::{; Gasoline Diesel/Oil
Carcinogenic

TotalPAHs Benzene Toluene
Ethyl

Xylenes TotalBTEX Total Phenols Total Cyanide
PAHs benzene

EPAPRGsforlndustriaISoil"==> # # # # # # see Table 5 see Table 5 1.30 520 20 420 # see Table 6 12,000

Retorts/ 8-44 000829-052 29-Aug-00 0.2 32.28 99.95

Koppers 000829-051 29-Aug-00 3.5 5.525 8.46 ND>0.00263 ND>0.00263 ND>0.00263 ND>0.00789 NO

(cont.) 000829-053 29-Aug-00 10.0 X X X 13,770. 62,405. 56.7 9.21 0.792 8.65 75,352.

8-45 000829-054 29-Aug-00 0.2 234.25 388.2

000829-055 29-Aug-00 2.0 0.06 0.06 ND>0.00333 ND>0.00333 ND>0.00333 ND>0.010 NO

000829-056 29-Aug-00 2.0 (dup) 0.085 0.16 ND>0.00333 ND>0.00333 ND>0.00333 ND>0.010 NO

000829-057 29-Aug-00 8.5 5.315 8.355 ND>0.00281 ND>0.00281 ND>0.00281 ND>0.00843 NO

8-46 000829-058 29-Aug-00 0.2 144.25 240.15

000829-059 29-Aug-00 5.0 2.065 3.135 ND>0.00272 ND>0.00272 ND>0.00272 ND>0.00815 NO

000829-060 29-Aug-00 10.5 X 0.14 0.36 ND>0.00312 ND>0.00312 ND>0.00312 ND>0.00938 NO

MW-06-61 951107-M6-01 7-Nov-95 2.5 NO NO

951107-M6-08 7-Nov-95 30.0 X X 1,389. 20,614. 67. ND>30 140. 56. 263.

951107-M6-10 7-Nov-95 38.5 0.108 1.819 ND>0.3 ND>0.3 ND>0.3 ND>0.3 NO

951107-M6-11 7-Nov-95 43.0 NO 0.056

MW-09-29 951023-M9-01 23-0ct-95 0.2 11.7 21.502

951023-M9-04 23-0ct-95 5.0 19. 78.5 163.02 ND>0.3 ND>0.3 ND>0.3 ND>0.3 NO 518.

951023-M9-05 23-0ct-95 11.5 0.163 0.521

MW-1Q-61 951108-M1Q-01 8-Nov-95 0.2 45. 78.741 NO

951108-M1Q-02 8-Nov-95 0.2 (dup) 64.1 106.99

951108-M1Q-09 8-Nov-95 28.0 NO 0.764 43. 3. 0.73 ND>0.3 46.73

MW-12-36 951023-M12-01 23-0ct-95 0.2 29.J 65.5 116.21

951023-M12-06 23-0ct-95 22.0 X X 160. 30. 0.27 8.6 ND>3. 8.2 3.5 21. 32.7 NO

951023-M12-07 23-0ct-95 26.5 NO NO

M-15 990628-02 28-Jun-99 6.0 ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO

MW-15-66 990628-03 28-Jun-99 9.5 4.8 18.4 111. 289. 423.2

990629-12 29-Jun-99 51.0 NO NO ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO

990629-16 29-Jun-99 64.0 NO NO ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO

Dust-1 960212-01-01 12-Feb-96 NfA 210.8 381.3

Dust-2 960227-02-01 12-Feb-96 NfA pencil pitch 15,554. 26,919.

SS-12 000829-061 29-Aug-00 0.2 1.795 2.925

SS-13 000829-062 29-Aug-00 0.2 1.46 3.72

SS-14 000829-063 29-Aug-00 0.2 9.795 16.5

SS-15 000829-064 29-Aug-00 0.2 197.25 662.

SS-15 000829-064 29-Aug-00 0.2 (dup) 314.5 527.6
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TABLE 9 - Summary of Analytical Results for Soil Samples

TPH BTEX Total PAHs Total Phenols and Cyanide

Study Soil Sample Sample Depth Field Observation Analytical Results

Area Borinq Number Date (feetbgs) mg/kg(ppm)

Number DEQMethod EPA Method 8270SIM EPAMethod 8020 EPA Method EPA Method

TPH-G 418.1M 8270 9010

Sheen Oil T" (~:~:F:;::{; Gasoline Diesel/Oil
Carcinogenic

TotalPAHs 8enzene Toluene
Ethyl

Xylenes Total8TEX Total Phenols Total Cyanide
PAHs benzene

EPAPRGsforlndustriaISoil"==> # # # # # # see Table 5 see Table 5 1.30 520 20 420 # see Table 6 12,000

Spent Oxide 8-01 950921-81-01 21-Sep-95 0.2 ND>10UJ 130. 7.17 13.358 ND>0.3 ND>0.3 ND>0.3 ND>0.3 NO 0.427

950921-81-02 21-Sep-95 0.2 (dup) 220. 26.14 55.96 0.382

950921-81-05 21-Sep-95 10.5 X X 640. 336.7 1,279.7 50.7

950921-81-06 21-Sep-95 12.0 560.

950921-81-09 21-Sep-95 21.0 0.926 5.026 4.07

8-02 950927-82-05 27-Sep-95 16.0 X 4.51

950927-82-07 27-Sep-95 20.5

8-03 950921-83-05 21-Sep-95 10.5 X 120. 23.04 49.04 ND>0.3 ND>0.3 ND>0.3 ND>0.3 NO NO 7.44

950921-83-07 21-Sep-95 15.0 5.9 NO NO

950921-83-10 21-Sep-95 22.5 3.07

8-04 950921-84-05 21-Sep-95 16.5 0.277

8-05 950928-85-05 28-Sep-95 15.5 780.J 0.94 3.64 2.67

8-06 950927-86-02 27-Sep-95 8.0 X X 810.J 4,413. 12,486.8

950927-86-03 27-Sep-95 15.5 54.J 40.2 86.45

8-36 000828-017 28-Aug-00 0.2 6.59 11.09

000828-018 28-Aug-00 3.5 0.515 1.16 ND>0.00294 ND>0.00294 ND>0.00294 ND>0.00882 NO

000828-019 28-Aug-00 10.0 0.315 0.635 ND>0.00305 ND>0.00305 ND>0.00305 ND>0.00915 NO

8-37 000828-001 28-Aug-00 0.2 36.04 63.855

000828-002 28-Aug-00 4.5 1.965 3.705 ND>0.00266 ND>0.00266 ND>0.00266 ND>0.00798 NO

000828-003 28-Aug-00 11.0 NO NO ND>0.00275 ND>0.00275 ND>0.00275 ND>0.00824 NO

MW-01-22 951024-M1-01 24-0ct-95 0.2 3.07 5.78 0.25

951 024-M1-02 24-0ct-95 3.5 460. 8.35 12.84 ND>.5

951 024-M1-06 24-0ct-95 23.5 ND>5 NO 0.461 0.88

MW-02-32 951106-M2-01 6-Nov-95 0.2 5.2 10.293 0.47

951106-M2-06 6-Nov-95 24.0 ND>5 0.152 0.432

MW-02-61 981007-M2-01 7-0ct-98 2.0 54.3 110. ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO

981007-M2-02 7-0ct-98 5.5 2,299.8 5,425.3 0.03J ND>0.025UJ ND>0.025UJ 0.17J 0.2 61.

981007-M2-03 7-0ct-98 32.0 NO 0.424 ND>0.025 ND>0.025 ND>0.025 ND>0.075 NO

SS-7 981112-SS-07 12-Nov-98 0.2 108.3 183.55 13.

SS-8 981112-SS-08 12-Nov-98 0.2 NO NO ND>0.50

SS-9 981112-SS-09 12-Nov-98 0.2 ;:~;,"' X 22.4 55.51 56.
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TABLE 9 - Summary of Analytical Results for Soil Samples

TPH BTEX Total PAHs Total Phenols and Cyanide

Study Soil Sample Sample Depth Field Observation Analytical Results

Area Borinq Number Date (feetbgs) mg/kg(ppm)

Number DEQMethod EPA Method 8270SIM EPAMethod 8020 EPA Method EPA Method

TPH-G 418.1M 8270 9010

Sheen Oil T" (~:~:F:;::{; Gasoline Diesel/Oil
Carcinogenic

TotalPAHs 8enzene Toluene
Ethyl

Xylenes Total8TEX Total Phenols Total Cyanide
PAHs benzene

EPAPRGsforlndustriaISoil"==> # # # # # # see Table 5 see Table 5 1.30 520 20 420 # see Table 6 12,000

TarPond 8-09 950918-89-02 18-Sep-95 10.0 X X 1,200. 25. 2,421.5 19,437.5 104. 44.2 78.2 102.6 329.

950918-89-08 18-Sep-95 28.0 X 270. 1,600.

950918-89-09 18-Sep-95 30.5 X 9.48 43.54

950918-89-10 18-Sep-95 34.0 NO 0.464

8-26 951003-826-01 4-0ct-95 0.2 5.13 9.319

951003-826-06 4-0ct-95 20.5 X X 1,300. 1,600. 861.7 15,529.7 160. 110. 16. 90. 376. NO

951003-826-13 4-0ct-95 39.5 ND>10 ND>5 NO 1.12

8-28 951002-828-01 2-0ct-95 0.2 ND>10UJ 35. 45.5 86.836 ND>0.3 ND>0.3 ND>0.3 ND>0.3 NO NO

951002-828-02 2-0ct-95 0.2 (dup) 65.5 135.19

951002-828-07 2-0ct-95 15.0 X X 243 200. 167.2 611.5 5.5J ND>2 ND>2 2.3 7.8 NO

951002-828-11 2-0ct-95 24.0 ND>10UJ ND>5 NO 2.298 0.99J ND>0.3UJ ND>0.3UJ ND>0.3UJ 0.99

8-29 950922-829-01 22-Sep-95 0.2 190. 138.8 230.07

950922-829-08 22-Sep-95 18.0 X

950922-829-10 22-Sep-95 23.5 ND>10 9.3

950922-829-12 22-Sep-95 28.0 X X 53. 220.

950922-829-15 22-Sep-95 35.5 X X 1,800. 4,800. 5,214.1 58,821.7 150. 140. 35. 110. 435. NO

950925-829-17 25-Sep-95 44.0 ND>10 44. 2.614 16.454

950925-829-18 25-Sep-95 47.0 NO 0.18

8-30 950922-830-01 22-Sep-95 0.2 390. 500. 964.5

950922-830-06 22-Sep-95 11.5 X X 320. 3,200. 938.7 6,775.7 18. 1.9 12. 20. 51.9 NO 3.03

950922-830-08 22-Sep-95 17.0

950922-830-12 22-Sep-95 28.5 X 150. 120. 94.3 853. 17. ND>3. 2.8 ND>3. 19.8

950922-830-13 22-Sep-95 33.5 12. ND>5

8-31 950925-831-01 25-Sep-95 0.2 240. 22.98 38.148 ND>0.3 ND>0.3 ND>0.3 ND>0.3 NO 0.59

950925-831-06 25-Sep-95 21.0 X X X 250. 2,200. 1,846.1 12,665.7 ND>3 ND>3 9.1 9.6 18.7 NO

950925-831-08 25-Sep-95 24.5 ND>10 34. 2.089 5.494

950925-831-10 25-Sep-95 28.0 NO NO

950925-831-11 25-Sep-95 28.0 (dup) NO NO

8-32 951003-832-01 4-0ct-95 0.2 663 34.8 61.21

951003-832-03 4-0ct-95 11.5 X 760. 6,600. 3,156.3 28,772.3 3.02

951003-832-15 4-0ct-95 46.5 X X 1,400. 4,100. 1,728. 21,961.

951003-832-18 4-0ct-95 58.5 X NO 1.202 0.95J ND>0.3UJ ND>0.3UJ ND>0.3UJ 0.95

8-33 951005-833-01 5-0ct-95 0.2 170J 575.3 955.4

951005-833-02 5-0ct-95 3.0 140J 151.77 37.51

951005-833-03 5-0ct-95 5.5 X X 430. 2,700.J 1,054.4 8,238.4 47. 22. 29. 28. 126. NO 3.9

951005-833-11 5-0ct-95 38.5 X X 1,700. 7,600.J

951005-833-14 5-0ct-95 54.0 X X 36. 230. 3.02 65.04 0.72 0.82 1. 1.1 3.64 NO

951006-833-18 6-0ct-95 69.0 0.525 5.682
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TABLE 9 - Summary of Analytical Results for Soil Samples

TPH BTEX Total PAHs Total Phenols and Cyanide

Study Soil Sample Sample Depth Field Observation Analytical Results

Area Borinq Number Date (feetbgs) mg/kg(ppm)

Number DEQMethod EPA Method 8270SIM EPAMethod 8020 EPA Method EPA Method

TPH-G 418.1M 8270 9010

Sheen Oil T" (~:~:F:;::{; Gasoline Diesel/Oil
Carcinogenic

TotalPAHs 8enzene Toluene
Ethyl

Xylenes Total8TEX Total Phenols Total Cyanide
PAHs benzene

EPAPRGsforlndustriaISoil"==> # # # # # # see Table 5 see Table 5 1.30 520 20 420 # see Table 6 12,000

TarPond 8-34 950926-834-01 26-Sep-95 0.2 41J 49.2 94.09

(cont.) 950926-834-05 26-Sep-95 11.5 X X 3,400. 4,200.J 1,639. 13,499. 6.48

950926-834-12 26-Sep-95 36.5 X X 1,900. 69.

8-35 951005-835-01 5-0ct-95 0.2 27.J 19.49 38.94 ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND

951005-835-06 5-0ct-95 22.0 X X 2,200. 7,700.J 4,013.5 41,601.5 0.67

951005-835-10 5-0ct-95 29.0 0.784 9.294

8-48 000828-031 28-Aug-00 5.0 X X X 2,270. 11,925. 107. 78.1 103. 141. 429.1

000828-032 28-Aug-00 9.5 X X X 424.5 2,387. 6.8 8.26 15.6 19.8 50.46

8-49 000828-036 28-Aug-00 0.2

000828-037 28-Aug-00 1.5 X 343.4 562.1 ND>0.00301 ND>0.00301 ND>0.00301 ND>0.00904 ND

000828-038 28-Aug-00 8.0 X X X 634. 3,992. 1.78 0.895 18. 24.5 45.175

8-50 000828-033 28-Aug-00 0.2

000828-034 28-Aug-00 1.0 X X X 369.5 1,740.5 14.3 5.68 21.2 43.9 85.08

000828-035 28-Aug-00 6.0 X X X 1,272.5 10,585.5 11.6 ND>3.330 27.2 31.5 70.3

8-53 040607-011 7-Jun-04 2.5-3.0 X 30.58 56.621 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500

8-54 040608-013 8-Jun-04 2.0-2.5 1.64 3.06 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500

040608-014 8-Jun-04 7.5-8.0 107.3 268.6 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500

8-55 040607-006 7-Jun-04 2.5-3.0 X 5,831. 61,008. 137. 95.6 77.3 92.6 402.5

8-56 040601-001 1-Jun-04 2.5-3.5 13.4 U 14. NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500 0.435 U

040601-003 1-Jun-04 11-12 170.5 356.9 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500 0.379 U

040601-004 1-Jun-04 26-27 193.1 525.2 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500 NO <0.0500

MW-03-56 951101-M3-10 1-Nov-95 31.0 X 3.718 10.128

951101-M3-13 1-Nov-95 38.0 ND ND

951101-M3-17 1-Nov-95 53.5 ND ND

951101-M3-18 1-Nov-95 53.5(dup) 0.044 0.157

MW-04-57 951030-M4-01 3Q-Oct-95 0.2 57. 114. 195.1 ND 0.8

951030-M4-06 3Q-Oct-95 25.5 X 872. 3,261. ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND 1.3

951030-M4-15 3Q-Oct-95 57.0 ND 0.263

MW-04-101 981014-M4-01 14-0ct-98 2.0 722.9 976.4 ND>0.025 ND>0.025 ND>0.025 ND>0.075 ND

981014-M4-02 14-0ct-98 6.0 0.257 0.367 ND>0.025 ND>0.025 ND>0.025 ND>0.075 ND

981014-M4-03 14-0ct-98 10.5 0.77 1.44 ND>0.025 ND>0.025 ND>0.025 ND>0.075 ND ND>0.02

MW-05-32 951027-M5-01 27-0ct-95 0.2 0.817 1.43

951027-M5-05 27-0ct-95 15.5 ND>10UJ 350.J 810. 1,942.1

951027-M5-07 27-0ct-95 21.5 0.242 0.908

951027-M5-10 27-0ct-95 31.5 ND ND

MW-05-175 981019-M5-01 19-0ct-98 5.0 63.2 112.35 ND>0.025 ND>0.025 ND>0.025 ND>0.075 ND

981019-M5-02 19-0ct-98 5.0 (dup) 19.53 67.21 ND>0.025 ND>0.025 ND>0.025 ND>0.075 ND

981019-M5-03 19-0ct-98 9.5 ND ND ND>0.025 ND>0.025 ND>0.025 ND>0.075 ND ND>0.02

981020-M5-09 2Q-Oct-98 71.0 ND ND

::~'::::(oOoffi1~:.
0"
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TABLE 9 - Summary of Analytical Results for Soil Samples

TPH BTEX Total PAHs Total Phenols and Cyanide

Study Soil Sample Sample Depth Field Observation Analytical Results

Area Boring Number Date (feetbgs) mg/kg(ppm)

Number DEQMethod EPA Method 8270SIM EPAMethod 8020 EPA Method EPA Method

TPH-G 418.1M 8270 9010

Sheen Oil T" (~:~:F:;::{; Gasoline Diesel/Oil
Carcinogenic

TotalPAHs Benzene Toluene
Ethyl

Xylenes TotalBTEX Total Phenols Total Cyanide
PAHs benzene

EPAPRGsforlndustriaISoil"==> # # # # # # see Table 5 see Table 5 1.30 520 20 420 # see Table 6 12,000

TarPond MW-08-56 951025-M8-01 25-0ct-95 0.2 203.4 280.8 0.61

(cont.) 951025-M8-11 25-0ct-95 44.0 X 0.783 8.063

951025-M8-15 25-0ct-95 55.0 NO 0.642

M-11 951102-M11-01 2-Nov-95 0.2 14. 67.4 105.83

951102-M11-09 2-Nov-95 39.0 X 9.723 7.876

951102-M11-10 2-Nov-95 43.5 0.966 10.915

MW-14-110 981014-M14-01 14-0ct-98 3.5 X 1,610.2 5,876.7 7.6 1.9 10. 19. 38.5

981014-M14-02 14-0ct-98 6.0 X 632.4 1,697.2 2.3 ND>1.25 5.2 7.7 15.2

981014-M14-03 14-0ct-98 10.0 X 389.8 1,410.1 0.3 0.6 5. 6.4 12.3 1.1

981014-M14-07 14-0ct-98 43.5 1.55 10.83 ND>0.025UJ ND>0.025UJ ND>0.025UJ ND>0.025UJ NO

981016-M14-13 16-0ct-98 69.5 NO NO 0.68 ND>0.025 ND>0.025 ND>0.025 0.68

981019-M14-20 19-0ct-98 106.0 NO NO

SS-1 981112-SS-01 12-Nov-98 0.2 1.898 3.222 0.68

SS-2 981112-SS-02 12-Nov-98 0.2 6.61 11.598 ND>0.50

SS-3 981112-SS-03 12-Nov-98 0.2 X 54.5 84.8 0.58

55-4 981112-SS-04 12-Nov-98 0.2 12.77 21.202 ND>0.50

SS-11 981112-SS-11 12-Nov-98 0.2 0.497 0.821 ND>0.50

Sample number prefix: 2708
Reserved
EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Soil (Revised 10/1/2002)
Reserved
Reserved mg/kg=milligrams/kilogram

U= not detected above concentration indicated

NO =notdetected above detection limit indicated
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Table 10 - Summary of Analytical Results for Soil Samples PAHs by EPA Method 8270 (SIM)

PAHs by EPA Melhod 6270 (5IM) Analylic:aIResulls

m" m

,"cc,"ooe," e,~

Jf , i i
,

!
~ l

!

l ~
R , ~ , ~

J
~

~
, ~

? ~ ~
,

" g " " ! J~
~ 1l 1l 1l j j j j

, • • ~ I
£ ~ ~ ~

E j j ~ I0 it
EPA PRGsforlndustrial Soil' ~~> z.t z.t z't 0.21 z't 0.21 z.t 29.000 , 100.000 22.000 25.000 tsu 29.000 , ,

FAMM B-07 950927-B7-05 27-Sep-95 17.0 "" C, "" c, "" c, "" c, "" c, "" c, "" c, "" c, "" c, "" c, "" c, "" c, "" c, "" c, "" c, "" c, I"
B-06 950916-B6-04 16-Sep-95 10.0 ta. ao. tz ". " e. aa. 046 , z.a sa zs 0.71 r z sz tas tsa.as

950916-B6-06 16-Sep-95 16.0 "" C, "" c, "" c, "" c, "" c, "" c, "" C, 0.16 ,
"" c, "" c, "" c, "" C, 0.053J "" C, "" c, "" c, Nn 0.243

B-10 950925-B10-04 25-Sep-95 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" ""'4, 000629-039 29-Aug-00 o.z na 0445 0.315J 0.445 0.355 "''' 0.365 "" "" "" 046 0455 "" "" 0.16 0.425

,:::' '"'000629-040 29-Aug-00 0.2 (dup) "" "" 0.055J "" "" "" "" "" "" "" "" "" "" "" "" "" I"
000629-041 29-Aug-00 s o a.r 6.45 7.65 11.4 945 1.14 z.t "" 2.14 6.05 0.575 0.065 e s 51.6

000629-042 29-Aug-00 ea. , 27.5 , es. , ao. , , e. , 21.5 , 59.5 ND ~5.000 75.5 , az tz , 527.5

000629-043 29-Aug-00 11.5(dup) 146. , 132. , 127. , 176. , , ao. , 106. , roo ND ~5.000 ton tzu , aoe "'
, aa zan

000629-045 29-Aug-00 at.u e.a 7.65 5.65 " . tu U 6.15 9.95 ''" 5.25 10.6 25.6 4.94 14.2 24.7 264 "" 125.79

B-51 000626-023 26-Aug-00 o.z 1.24 U 1.02 1.74 U 0.39 '" 0.05 0.175 "" 1.62 2.76 0.055 0425 2.02 2.59 s.t 9.935

000626-024 26-Aug-00 z.o
000626-025 26-Aug-00 e s

B-52 000626-025 26-Aug-00 o.z 0.65 '" 0.97 1.52 t.s 0.245 0.92 "" "" 0.32 t.t '" "" 023 0.625 t.s ""000626-027 26-Aug-00 a s
000626-026 26-Aug-00

000626-029 26-Aug-00 10.5(dup)

GT-1 971117-001 17-Nov-97 a o 027 ns 0.15 0.56 0.25 "" 046 "" "" "" t 0.36 "" C, "" 0.05 , 0.55

" '"
z.t

971117-004 17-Nov-97 Nn Nn Nn Nn Nn Nn Nn " Nn 0.97 Nn Nn z.t Nn Nn U 5.17

971117-005 17-Nov-97 15.0 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" :: I::971117-006 17-Nov-97 20.5 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" ""971117-011 17-Nov-97 35.5 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" " I"
GT-2 971117-012 17-Nov-97 " "" "" "" "" "" "" "" "" "" "" 0.064 "" "" "" "" "" " 0.064

971117-017 17-Nov-97 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" :: I::971117-021 17-Nov-97 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" ""GT-3 971116-023 16-Nov-97 '" ,., ,.,
"' ,.. '" "" >A "" 0.29 "" " '" "" 0.14 0.12 "" " ""971116-025 16-Nov-97 "" "" "" "" "" "" "" "" "" "" "" 0.05 "" "" "" 0.049 :: 0.099

971116-032 16-Nov-97 35.0 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" I"
CH 971116-034 16-Nov-97 '" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" :: I::971116-036 16-Nov-97 40.5 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" ""MW-13 971216-M13-02 16-Dec-97 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" :: I::971216-M13-03 16-Dec-97 10.0 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" ""971216-M13-04 16-Dec-97 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" " "'''

I"
971216-M13-05 16-Dec-97 16.0 0.09 0.071 "" 0.051 0.12 "" "" "" "" "" "" 0.15 "" 023 0093 0.17 0.553

971216-M13-06 16-Dec-97 24.5 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" :: I"
971216-M13-10 16-Dec-97 26.0 "" "" "" "" "" "" "" "" "" "" "" "" "" "" 0.056 "" 0.056

971216-M13-11 16-Dec-97 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" :: I::971216-M13-17 16-Dec-97 57.0 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" ""SS-05 961112-SS-05 12-Nov-96 "' 21.9 60.9 " w., 29.7 'A 47.3 0.59 11.1 , 59.9 '" 0.51 ,
" 33.2 '"'" 143.2

SS-05 961112-SS-05 12-Nov-96 "' 0.37 0.36 0.052 0.35 "" 0.076 "" 0.55 "" ,~ 0.056 "'SS-10 961112-SS-10 12-Nov-96 "' ,.. ,.. '" ,~ " 0.52 ,., 0.14 '" 0.35 "
, 0.12 023 " "" '"" 16.75
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Table 10 - Summary of Analytical Results for Soil Samples PAHs by EPA Method 8270 (SIM)

PAHs by EPA Melhod 6270 (5IM) Analylic:aIResulls

m" m

,"cc,"ooe,"e,~

Jf , i i
,
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R , ~ , ~

J
~
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, ~

? ~ ~
,

" g " " ! J~
~ 1l 1l 1l j j j j

, • • ~ I
£ ~ ~ ~

E j j ~ I0 it
EPA PRGsforlndustrial Soil' ~~> z.t z.t z't 0.21 z't 0.21 z.t 29.000 , 100.000 22.000 25.000 tsu 29.000 , ,

Omoe'", B-36 000626-014 26-Aug-00 o.z 1.56 t.a t.tz 2.06 1.75 0.43 t.uz ita "" "" '" 2.94 "" "" 1.11 2.56 10.39 6.79

000626-015 26-Aug-00 z.o ND" 0.65 na ND" 0.55 ND" ND" ND" 0.55 ND" ND" 1.65 1.65 a.s "000626-015 26-Aug-00 e s 0.095 "''' "" "" 0.09 0.075 "" "" "" "" "" 0.09 "" "" "''' u.t 0.395 0.325

B-39 000626-004 26-Aug-00 o.z t t.te 0.705 1.36 '" 0.255 0.66 0.065 0.055 "" 1.02 t.uz "" 0.05 0.52 1.72 5.49 5.06

000626-005 26-Aug-00 a o "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" Nn Nn

000626-005 26-Aug-00 a s "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" Nn Nn

'4" 000626-010 26-Aug-00 o.z 4.66 5.45 4.14 e.s e.z 1.47 4.76 0.35 0.055 0.55 s a 7.05 0.14 "" a a.a 32.36 23.775

000626-011 26-Aug-00 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" Nn Nn

000626-012 26-Aug-00 a s "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" Nn Nn

'4' 000626-007 26-Aug-00 o.z 2.16 2.64 1.74 a.t 2.43 0.595 2.22 0.155 0.17 "" 2.55 3.65 0.07 0.075 1.56 3.62 14.665 12.4

000626-006 26-Aug-00 1.67 2.13 1.56 2.66 2.23 0.42 0.25 0.41 2.09 3.25 ND>0.1 0.24 2.25 12.56 13.65

000626-009 26-Aug-00 a s "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" Nn Nn

Retorts! a-t 950926-B11-05 26-Sep-95 tz.s 0.63 ns "" 0.53 " "" "" r.a 0.51 z.r "" a.z "' 915. 25.2 " 3.25 959.51

Koppers 950926-B11-09 26-Sep-95 23.0 "" C, "" C, "" C, "" C, "" C, "" C, "" C, 0.071J "" C, O.094J "" C, 0.17 , 0.075J "" C, 0.35 , 0.29 , Nn t.us-

B-13. 951005-B13-03 5-0ct-95 m, 564. 752. 236. M'. 611. 69.9 519. rsau ", ,," ," z.asu '"' 13,000. z.asu asan r.ats.s I""
951005-B13-07 5-0ct-95 16.5 "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" Nn Nn

951005-B13-10 5-0ct-95 24.0 "" "" "" "" "" "" "" "" "" "" "" "" C, "" "" "" C, "" Nn Nn

B-14 950926-B14-03 26-Sep-95 s o "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, Nn Nn

B-15 951005-B15-05 5-0ct-95 21.0 ... ,.,
"

,.,
"

, .., '" " ::, , 27.7 "' 400. "" 45.9 591.7

951005-B15-06 5-0ct-95 27.0 "" 0.05 0.15 "" "" "" "" "" 0.053 "" 0.24 , 0.036 "" 0.59 ,
"' 0.21 ",

B-17 950929-B17-01 29-Sep-95 '" ,., , ,.. ,
'"

, ,., ,
'"

, 0.67 , U , 0.025J 0.22 , 0.92 ,
'"

, m , "" , 0093J , , 13.6 , 24.07 35.009

950929-B17-05 29-Sep-95 '". ". '" '". U ,., m '" " 476. m '" "950929-B17-07 29-Sep-95 " "" C, "" C, "" C, "" C, "" C, "" C, "" C, 0.076J "" C, 0.065J "" C, 0072J 0.052J 0.15 , 0.32 , "" , " 0.666

B-16 950919-B15-05 19-5ep-95 12.0 0.17 0.09 0.032 0.074 0.25 "" 0.033 " 0.15 0.44 0.047 U '" #" "' U 0.559 56.547

950919-B15-10 19-5ep-95 24.5 "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, " "B-19 950919-B19-01 19-5ep-95 "' 53.1 57.6 '".. ., 71.4 m. 41.5 "' 0.52 '" '" 1::.4
20.1 " 91.7

1~:3
324.2 509.02

950919-B19-03 19-5ep-95 ,.. '4 " ,.. " 0.96 ,.,
'" 14.4 " " ,eo 63.3 35.75 372.5

950920-B19-07 20-Sep-95 16.0 O.054J "" C, 0.047J "" C, "" C, "" C, "" C, ""
, 0.17 ,

"" C, "" C, 0.16 , 0.77 , 75.3 , U , 0.26 , 0.101 79.9

950929-B19-06 20-Sep-95 27.0 0.027J "" C, "" C, "" C, "" C, "" C, "" C, 0.061J "" C, 0.061J "" C, "" , 0.097J U ,
""

, 0.14 , 0.027 1.929

B-20 950929-B20-03 29-Sep-95 ;:: 40.4 #., " ". 57.1 4.707 23.6 35.6 " '" 29.3 m 57.6 27.6 n, '" 244.507 546.1

950929-B20-07 29-Sep-95 0.046J 0.05 ,
"" C, 0.053J O.054J "" C, 0.04 , 0.056J 0.095J 0.053J 0.055J 0.16 , "" , "

, 0.35 ,
""

, 0.255 ,"'.
B-21 951003-B21-04 3-0ct-95 0.12 , 0.079J 0.079J "" C, 0.14 ,

"" C, "" C, '"
, 0.44 ,

"'
,

"" C, 0.59 , 0.069J 0.71 ,
"

, 0.65 , 0.416 5.569

B-22 951003-B22-05 3-0ct-95 ", 0.53 0.19 0.12 "" 0.56 "" 0.057 " 0.075 " 0.055 '" " 12.2 1.727 """.
951003-B22-09 3-0ct-95 24.0 ,., ,. U ,.. " "" 0.56 76.6 0.504 17.5 0.49 55.4 59.9 0.41 150.2 71.7 30.23 455.004

B-23 951003-B23-06 3-0ct-95 25.5 "' 0.19 0.097 "' 027 "" 0.15 0.67 " 0.52 0.19 "
, 56.6 "' '" '''' 75.76

951003-B23-12 3-0ct-95 ", "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, " "B-24 951002-B24-03 2-0ct-95 m, 41.9 53.2 21.3 ~., M ,.,
" 52.4 '" ", " '" 26.5 ", '"" '" 275.5 615.3

951002-B24-10 2-0ct-95 29.0 "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, 0.14 ,
"" C, "" C, " 0.14
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Table 10 - Summary of Analytical Results for Soil Samples PAHs by EPA Method 8270 (SIM)

PAHs by EPA Melhod 6270 (5IM) Analylic:aIResulls
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EPA PRGsforlndustrial Soil' ~~> z.t z.t z't 0.21 z't 0.21 z.t 29.000 , 100.000 22.000 25.000 tsu , 29.000 , ,

Retorts! B-25 951002-B25-03 2-0ct-95 tz.s OA1 0.71 0.25 0.76 ne 0.076 ns OA1 "" 0.29 0.75 t.z 0.53 t.z z.s z.t 3.326 ,,,
Koppers 951002-B25-05 2-0ct-95 20.0 "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, OA5 ,

"" C, "" C, Nn 0.45

(cont) B-27 950920-B27-10 20-Sep-95 23.0 17.2 16.3 a.z 16.3 z't L' , .e sa 32.5 21.9 ta.t 79.1 45.7 566. zua -na 90.5

":::,950920-B27-12 20-Sep-95 26.0 t.s 076 U z.s 0.915 a.s z a.t t.a s.s #, 25A 9.505

950920-B27-15 20-Sep-95 35.5 o.at , 0.25 , 0.091J 0.15 , 0.26 ,
"" C, n tt , t.t , 0.14 , 0.35 , , t.a , 0.66 , t.a , a s , t.a ,

""'4' 000626-020 26-Aug-00 o.z 0.12 "" 0.17 0.165 0.15 "" 0.055 "" "" "" 0.16 0.205 "" "" -ns 0.195 0.625 0.595

000626-021 26-Aug-00 t.u 2.47 2.47 1.63 3.26 2.56 0.605 2.22 0.22 "" "" 2.77 4.65 0.06 0.16 1.96 4.12 'U" ': :~,000626-022 26-Aug-00 r s 0.255 0.275 0.21 0.405 0.37 0.09 0.395 "" 0.25 "" 0.575 0.54 0.065 0.56 t.as 0.715 z

'4' 000629-050 29-Aug-00 o.z 1,490. 1,760. 1,460. 2,020. 1,650. 500. 1,460. -no ND>5 tas rsou 1.960 ss tt ezs t.auu WM:" 5.560

000629-045 29-Aug-00 z.o 0.355 0.95 0.555 1.26 0.595 0.345 2.09 "" 0.155 "" 3.26 , OA9 ,
"" o.t 0.105 0.535J 4.575

000629-047 29-Aug-00 2.0 (dup) 0.15 0.545 0.595 0.275 0.15 0.75 "" ""
, 0.125J "" "" "" 0.17 , z.a W,

000629-046 29-Aug-00 e s 125. , 146. , 116. , 171. , tan , as. , 120. , 10.2 , ND" 14.2 , , trz , , t.z "
, tsa ,

"" 557.75

000629-049 29-Aug-00 6.5 (dup) 27.4 , 35.2 , za. , 40.4 , zs , 6.15 , 16.6 , z.s , ND" , , 19.6 , 39.2 , t.ts , ND" 16.6 , 45A , 154.75 mn

'4' 000629-052 29-Aug-00 o.z 5.05 4.56 3.55 6.65 5.25 1.06 4.92 0.17 " W a.t " 2.92 16.3 17.2 32.26 57.57

000629-051 29-Aug-00 a s ns t 0.595 1.32 0.755 0.245 1.11
ND"125

0.14 "" 0.53
ND'"900 "" "" 0.715 "n:'" 2.935

000629-053 29-Aug-00 10.0 2,450. 1,720. 1,700. 2,760. 2,660. #0. 1,600. 3A60 2.560 2.000 6.000 6,300. 14.000 6.250 I'",,,
'4' 000629-054 29-Aug-00 o.z 33.6 47.1 36.6 ". 36.5 7.75 23.7 ,,, ND" " 23.3 ez " ND" 24.6 '"' 234.25 tsa.as

000629-055 29-Aug-00 z.o "" 0.05 "" "" "" "" "" "" "" "" "" "" "" "" "" "" 0.05 Nn

000629-055 29-Aug-00 2.0 (dup) "" 0.065 "" "" "" "" "" "" "" "" "" 0.075 "" "" "" "" 0.065 0.075

000629-057 29-Aug-00 e s 0.355 0.96 0.535 1.05 0.555 0.23 " "" 0.21 "" 1.96 0.35 "" "" "" 0.49 '"" 3.04

'4' 000629-056 29-Aug-00 o.z 19.5 zs.r 21.9 30.6 ll" 4.95 14.6 t.a ND" 2A5 ts 29.5 0.75 ND" '" 32A ,#" 95.9

000629-059 29-Aug-00 s o 0.365 0.29 0.46 0.19 OA35 "" 0.075 "" 0.525 0.095 "" "" 0.14 2.055 1.07

000629-050 29-Aug-00 to.s "" 0.09 "" "" "" "" 0.05 "" "" "" 0.065 "" "" "" "''' "" 0.14 0.22

MW-05-51 951107-M5-01 7-Nov-95 z.s "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" Nn Nn

951107-M5-06 7-Nov-95 30.0 MO. 170. 120. 190. 450. ". M. "" 3,650. 5.760 2.960

119.22:::~951107-M5-10 7-Nov-95 36.5 0.042 "" "" "" 0.055 "" "" 0.22 "" 0.15 "" 0.22 0.095 0.075 "" 0.34 0.106

951107-M5-11 7-Nov-95 43.0 "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, 0.055J "" C, "MW-09-29 951023-M9-01 23-0ct-95 "' "
, V 0.66 ,.,

" 0.42 0.12 0.17 "" '" " 0.055J 0.067 0.95 '" 9.602

951023-M9-04 23-0ct-95 '" ,A , 19.6 , 14.4 V 16.1 0.12 "
, ll' 17.9 "'

,
" "" 30A 76.5 64.52

951023-M9-05 23-0ct-95 " 0.026J 0.035 "" 0.032 0.041 "" 0.027 "" "" 0.03 0.035 0.075 "" C, "" 0.095 0.12 "''' 0.356

MW-1D-51 95110B-M1D-01 B-Nov-95 "' "' ". "' ,., '" L' ,. 0.63 "" U "' " 023 0.061 '" " '" 33.741

95110B-M1D-02 B-Nov-95 0.2 (dup) w. H. "' ". '" ,., ,., U "" U ,
" 0.35 " 42.69

95110B-M1D-09 B-Nov-95 26.0 "" "" "" "" "" "" "" 0.036 "" 0.036 "" 0.076 "" 023 0.22 0.15 " 0.751-

MW-12-35 951023-M12-01 23-0ct-95 "' .., , 15.3 "' 13.3 "
,.,

"' U 023 , 10.6 12A 0.54 , 0.34 '" H 'U 50.71

951023-M12-05 23-0ct-95 ll" ND" C, ND" ND" ND" 027 ND" ND" 0.34 ND" 0.99 ND" 0.97 "'
, 023 ,

" 027 6.33

951023-M12-07 23-0ct-95 25.5 "" C, "" "" "" "" "" "" "" "" "" "" "" "" C, "" "" "" " "MW-15-55 990529-12 29-Jun-99 "'" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" " "990529-15 29-Jun-99 M" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" " "Dust-1 950212-D1-01 12-Feb-95 '" " 47.6 17.9 41.4 "
,., 27.3 " U '" '" 53.7 U 23.7 '" 210.6 170.5

Dust-2 950227-D2-01 12-Feb-95 '" 2,600. 3,436. 1,292. 2,915. 2,656. M'. 1,906. ,,, ND>20 #, "" ""' ''" "" '""' 2.605 "", ""SS-12 000629-051 29-Aug-00 "' 0.255 0.35 0.29 0.35 0.255 0.09 0.195 "" "" "" 0.215 0.375 "" "" 0.215 0.325 1.795

SS-13 000629-052 29-Aug-00 "' 0.205 0.275 0.22 0.275 0.235 0.065 0.155 "" "" "" 0.195 1.04 "" "" 0.75 0.275 2.25

SS-14 000629-053 29-Aug-00 "' '" 1.74 '" 2.01 '" 0.365 " 0.125 "" "" ", 2.22 0.05 "" 093 2.04 9.795 5.705

SS-15 000629-051- 29-Aug-00 "' 40.7 MA 25.6 23.1 56.5 3.45 , 11.5 ,
'" 37.2 ,

" "" ::, ND" 57.5 ':: 197.25 454.75

000629-051- 29-Aug-00 0.2 (dup) 42.6 60.5 47.4 66.5 49A 11.4 , M.' ,
" ND"

,,, , 33.6 " ND" 32A "" '"
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Table 10 - Summary of Analytical Results for Soil Samples PAHs by EPA Method 8270 (SIM)

PAHs by EPA Melhod 6270 (5IM) Analylic:aIResulls

m" m

,"cc,"ooeo" e,~

Jf , i i
,

!
~ l

!

l ~
R , ~ , ~

J
~

~
, ~

? ~ ~
,

" g " " ! J~
~ 1l 1l 1l j j j j

, • • ~ I
£ ~ ~ ~

E j j ~ I0 it
EPA PRGsforlnduslrial Soil' ~~> z.t z.t z't 0.21 z't 0.21 z.t 29.000 , 100.000 22.000 25.000 tsu 29.000 , ,

Spenl B-01 950921-B1-01 21-Sep-95 o.z t , t.s , 0.52 , L' ,
"

, 0.22 , 093 , 0.14 ,
"" 0.14 , t.a , t.a , 0.055J 0073J 0.66 , , 7.17 5.166

Oxide 950921-B1-02 21-Sep-95 o.z U , s.e , U , s.a , , 0.64 , a.s , , OA1 , U , s.t , U , 0.34 , OA5 , U , 10A , 25.14 29.62

950921-B1-05 21-Sep-95 45.3 72.3 26.7 55.7 62.6 U 46.2 a.t U 21.1 55.6 "" 313. '" zas 335.1 M'
950921-B1-09 21-Sep-95 21.0 0.19 , 0.21 , 0.055J 0.17 , 0.19 ,

"" C, n tt , n ta , "" C, 0.24 , 0.17 , 0.35 , 0.14 , 0.21 , z.z , 0.55 , 0.925 "B-03 950921-B3-05 21-Sep-95 ::: a.a s.a , .e " 0.64 a.a na 0.14 a.t a.z e.s o.z 0.15 a.t a.s 23.04 ze
950921-B3-07 21-Sep-95 "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, Nn Nn

B-05 950926-B5-05 26-Sep-95 ts.s ND' C, o.z , ND' C, 0.16 , ND' C, ND' C, 0.55 , 0.14 , OA4 , 0.19 , U , 0.34 , ND' C, ND' C, ND' C, 0.49 , 0.94 z.r
B-05 950927-B5-02 27-Sep-95 eo 574. 972. 370. 767. 633. 159. 736. z't tz tat 1.060 rsau 73.6 664. '":, 2.640 '''' 6.073.6

950927-B5-03 27-Sep-95 ", ,., , e.e , U , z.t ,
'"

, U , 'A , ND>1.0 C, 0.55 , z.t , , 10.2 , ND>1.0 C, ND>1.0 C, , 16.3 , 40.2 45.25

B-35 000626-017 26-Aug-00 o.z 0.96 t.za t.us 1.36 ''" 0.215 0.575 0.105 "" "" ne t.sz "" 0.105 U 1.47

::::000626-016 26-Aug-00 U 0.07 0.055 o.t 0.06 "" 0.09 "" "" "" "" 0.12 0.07 0.17 0.545

000626-019 26-Aug-00 10.0 0.09 0.12 "" 0.05 0.055 "" "" "" "" "" "" 0.06 "" "" "''' 0.105 0.32

B-37 000626-001 26-Aug-00 o.z .., e.s 4.92 7.35 5.65 1.67 5.05 OA55 0.05 0.135 6.55 o.z 0.055 3.95 r s '::, 27.615

000626-002 26-Aug-00 0.25 0.25 0.365 na 0.095 0.375 "" "" "" OA75 0.54 "" "" 0.21 1.74

000626-003 26-Aug-00 tt "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" "" Nn Nn

MW-01-22 951024-M1-01 24-0cl-95 o.z OA1 , 0.55 "" 0.61 0.54 ,
"" 0.15 "" "" "" t 0.11 "" "" "" t 3.07 2.71

951024-M1-02 24-0cl-95 U 0.91 , t.s 0.14 U t.a , OA t.a ND' ND' ND' 0.19 ND' ND' ND' " 6.35 4.49

951024-M1-05 24-0cl-95 za s "" C, "" "" "" "" "" "" "" "" 0.19 "" 0.032 "" "" "" 0.069 Nn 0.451

MW-02-32 951105-M2-01 5-Nov-95 "' 0.13 t.z OA9 U 0.63 0.15 0.59 0.047 0.063 0.14 t " ND>0.05 0.053 0.57 t.a ez 5.093

951105-M2-05 5-Nov-95 24.0 0.039 0.035 "" 0.04 0.037 "" "" "' "" "" "" "" "" 0.06 "" "" 0.152 0.26

MW-02-51 961007-M2-01 7-0cl-96 '"
,., 13.1 ND" 12.6 "" L' .. " ND" " " ND" ""

,
'"'

,,, 55.1

961007-M2-02 7-0cl-96 315. 563. 179. 432. 334. 67.6 369. "" 30A '" "" 12.9 923. '", ", 2.299.6 "961007-M2-03 7-0cl-96 32.0 "" "" "" "" "" "" "" "" "" 0.07 "" 0.074 "" 0.26 ,
"" "" " 0.424

SS-07 961112-SS-07 12-Nov-96 "' 12.6 ". 23.7 " L' 23.7 0.54 '" " ll' " OA1 '" "' 24.2 106.3 75.25

SS-06 961112-SS-06 12-Nov-96 "' ,~ ,~ "" ,~ "" ,~ "" "" ,~ "" ,~ "" "" ,~ ,~ "" " "SS-09 961112-SS-09 12-Nov-96 "' U ... U LA ,., ,., 0.36 0.19 " '" 0.39 0.55 , 10.6 22A

Tar Pond B-09 950916-B9-02 16-Sep-95 10.0 472. 420. 139. 467. 601. 56.5 ~.. ,," '" ""' '" ,,," '" 7,560. "'" 2.270 "" ,"'"
950916-B9-09 16-Sep-95 30.5 '" '" 0.55 ,., 0.22 " 0.17 " '" " 0.99 "' '" " 9.46 34.05

950916-B9-10 16-Sep-95 "" "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, O.054J "" C, 0.06 ,
"" C, "" C, "'

, ,
" 0.454

B-25 951003-B25-01 4-0cl-95 "' 0.13 " OA9 0.99 0.17 0.15 0.19 0.092 "" 0.097 0.64 " "" "" 0.45 "
,,, 4.169

951003-B25-05 4-0cl-95 20.5 124. 134. ". 136. 265. 20.7 123. """ M' ""' 6,420. 651.1 I,,"""
951003-B25-13 4-0cl-95 39.5 "" "" "" "" "" "" "" 0.059 0.045 0.051 "" 0.055 0.059 0.55 0.19 , 0.099 "B-26 951002-B25-01 2-0cl-95 "' .., 10.1 ... "' U ... 0.13 0.25 ,

" "' " 0.245 "' " 12.1 ''" ""951002-B25-02 2-0cl-95 "'
,., 14.9 14.1 "

,., ... U 0.65 ,
'" 0.55 0.66 " 25.1 59.59

951002-B25-07 2-0cl-95 19.1 33.4 42.7 30.2 ,.. 25.6 23.6 U 39.5 " '"' " 157.2 "951002-B25-11 2-0cl-95 24.0 "" C, "" C, "" C, "" C, "" C, "" C, "" C, 0.057J "" C, "" C, "" C, "" C, "" C, "
, 0.041J "" C, " 2.296

B-29 950922-B29-01 22-Sep-95 "' 10.5 31.7 32.5 " ,.. 26.4 OA " " 41.6 " OA7 " I", "
22.6 136.6 91.27

950922-B29-15 22-Sep-95 35.5 1,540. 756. 306. 571. 1,610. 46.1 161. 77.5 ''" 6A60 7,400.
1 OL"";~

950925-B29-17 25-Sep-95 #" 0.55 , OA5 , 0.12 , 0.51 , 0.56 , O.054J 0.24 , U , , , ,
"'

,
'"

, 0.64 , 0.17 ,
"

,
'"

, 2.514

950925-B29-16 25-Sep-95 47.0 "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, "" C, 0.16 ,
"" C, "" C, " 0.16

B-30A 950922-B30-01 22-Sep-95 "' 49.6 110. ". 00.' 75A 20.2 100. " OL· '" ", "" " " 37.3 133.6 ,"" 454.5

B-30 950922-B30-05 22-Sep-95 167. 167. 71.9 162. ~,. 16.5 69.3 llO llO m ", ", "" 1,730. '::: """ 936.1 ,""
950922-B30-12 22-Sep-95 26.5 14.3 17.4 " ~. 19.6 U 11.6 '" 56.6 26.1 17.1 53.3 " 327. " 94.3 756.1
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Table 10 - Summary of Analytical Results for Soil Samples PAHs by EPA Method 8270 (SIM)

PAHs by EPA Melhod 6270 (5IM) Analylic:aIResulls

m" m

,"","000'" e,~
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R , ~ , ~

J
~
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" g " " ! J~
~ 1l 1l 1l j j j j

, • • ~ I
£ ~ ~ ~

E j j ~ I0 it
EPA PRGsforlnduslrial Soil' ~~> z.t z.t z't 0.21 z't 0.21 z.t 29.000 , 100.000 22.000 25.000 tsu 29.000 , ,

Tar Pond B-31 950925-B31-01 25-Sep-95 o.z z.t 'A t.a , .e a 0.96 a.s n tt t.a 0.59 a.a t.s 0.056 na 0.71 a.r 22.96 15.156

(cont) 950925-B31-05 25-Sep-95 21.0 319. 321. 119. 374. 394. 45.1 274. 50.5 m azz 2,660. 2.520 I W"".
950925-B31-06 25-Sep-95 24.5 0.26 , 0.35 , , o.r , 0.39 , 0.039J 0.22 , 0072J ". C' 0.16 , 027 , 0.66 , 0.053J ND>0.05 C' 0.54 ,

"
, 2.069 3.405

950925-B31-10 25-Sep-95 26.0 ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' Nn Nn

950925-B31-11 25-Sep-95 26.0 ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' Nn Nn

B-32 951004-B32-01 4-0cl-95 o.z z.s e., 'A '" U U 0.09 U 0.53 12A z.r 0.62 0.55 " 34.6 25A1

951004-B32-03 4-0cl-95 495. 500. asa 565. 624. 67.3 373. aso aor szs 2.050 "W 11,100. I:::::951004-B32-15 4-0cl-95 36.5 259. 265. et , 366. 427 . sa. 236. as 1.260 szo 11,100. 2.440 1.726

951004-B32-16 4-0cl-95 56.5 ". ". ". ". ". ". ". 0.054 ". 0.051 ". "" 0.047 0.36 u.at 0.21 Nn 1.202

B-33 951005-B33-01 5-0cl-95 o.z M.' 124. M. 129. ro 32.7 141. t.a 29.1 s.s zoz 29.5 t.s tu s 67.1 575.3 360.1

951005-B33-02 5-0cl-95 a o z.a 0.66 z.e 0.29 t.s U 023 0.95 z.t "' 0.65 t.s " " 12.27 25.24

951005-B33-03 5-0cl-95 161. 165. 72.1 aas. 262. 21.3 106. aas zaa ", zan 3,460. ""951005-B33-14 5-0cl-95 ND" 0.57 ND" o.r U ND" ND" ND" z.t 0.52 t.s " a.s 2.37 52.02

951005-B33-16 5-0cl-95 59.0 0.045J O.054J ". C' 0.37 , 0.055J ". C' ". C' 0.05 , 0.35 , 0.12 , 0.047J 0.16 , 0.12 , a s , 0.47 , r a , 0.525

B-34 950925-B34-01 25-Sep-95 o.z e. " . s.s s.s U r.e 0.99 OA5 t.s a s OA4 U ,,,:. ,,;: 49.2 44.69

950925-B34-05 25-Sep-95 tt iar. 256. 153. 356. 363. " aaa. zaa ,,, t.zus ata M' aus 5,420. t.aas -n aeo
B-35 951005-B35-01 5-0cl-95 o.z z.z ,. t.s a.t " 0.59 a. ,,' 0.54 0.66 , ,,' 0.34 z.z "' 19A9 ""951005-B35-05 5-0cl-95 ll" 613. 760. 269. 954. 609. 91.5 497. eao '" 2.500 saz 20,700. 4.690 37.566

951005-B35-10 5-0cl-95 29.0 "" 0.14 0.056 0.17 0.16 ". 0.095 0.52 0.26 027 0.14 ns 0.26 " 0.62 0.754 6.51

'4" 000626-031 26-Aug-00 s o 425. aas. 265. 475. 535. ss. 270. ,,, ". sso ':: rasu M' 635. 3.020 t.uau 2.270 ::::,000626-032 26-Aug-00 a s rr. se.s s ee. sz t s tt W 77.5 ztz ss 755. aee zsa 424.5

'4' 000626-035 26-Aug-00 o.z
000626-037 26-Aug-00 t.s 26.5 se. " . 114. 39A 'A 46.1 0.55 z.t ll"

ND"121
a.z 6.95 50.5 343A 216.7

000626-036 26-Aug-00 e o 116. rr. 71.5 132. "" H. 60.5 tas " tz t toe aa 1,300. m" 'M ." a.asa
B-50 000626-033 26-Aug-00 o.z

000626-034 26-Aug-00 t.u ss. 41.5 M. 76.5 .. s. 43.5 ts .. sa zzu az '" '" 359.5

000626-035 26-Aug-00 e o ~,. 150. 142. 259. 264. 33.5 160. '" aao '" zor "m aio 4,100. t.atu ass t.z rz.s ,m
B-53 040507-011 7-Jun-04 "." 4.21 4.97 4.21 6.62 e.az 1.04 4.01 0.57 C 0.745 0.995 5A6 a.aa 0.57 C 0.57 C 2.59 a r 30.56 25.041

B-54 040506-013 11-Jun-04 2.0-2.5 0.24 0.303 0.211 0.323 "" 0.156U 0.233 0.156U 0.156U 0.156U 0.305 0.37 0.156U 0.156U 0.29 0.454 ", 1.42

040506-014 11-Jun-04 7.5-6.0 15.7 20.9 '" ~., 20A 3.35 C 16.4 3.35 C 3.35 C 3.35 C 24.2 55.6 3.35 C 3.35 C 16.2 "' 107.3 tat

B-55 040507-005 7-Jun-04 "." 1,240. 666. 731. 1,170. 1,460. ", C 522. on 2AOO '"" m" 4.690 '''" 27,600. ,m" ,,," '"" I"",
B-55 040501-001 1-Jun-04 "." " C '" C ". C " C '" C ". C '" C '" C ". C '" C " " C '" C " C '" C ". C

'" C "040501-003 1-Jun-04 23.1 31.4 ~., 35.1 30.7 C 25.5 C C C " 41.7 C C 36.7 170.5 165A

040501-004 1-Jun-04 25-27 32.7 33.6 ". 41.9 37.7 ". C ~., ", C ". C " 32.2 95.3 " C " C 47.5 '" '" '"MW-03-55 951101-M3-10 1-Nov-95 "" 0.53 0.63 "" 0.64 "" 0.096 0.51 0.19 0.14 0.14 0.95 " 0.15 0.55 0.77 , 3.716 ."
"""·M'·" 1-Nov-95 36.0 ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' " "951101-M3-17 1-Nov-95 53.5 ". ". ". ". ". ". ". ". ". ". ". ". ". ". ". ". " "951101-M3-16 1-Nov-95 53.5 (dup) ". 0.044 ". ". ". ". ". ". ". ". 0.04 0.031 ". ". ". 0.042 0.044 "m

MW-04-57 951030-M4-01 30-0cl-95 "' ". ,.. m ,.. " ,. " ND>5.0 " '" " " ND>5.0 U " " '" "951030-M4-05 30-0cl-95 190. 200. ... 210 . '"" ~. ,,' ,,' "" "'" " '"" "W on 2.369

951030-M4-15 30-0cl-95 57.0 ". ". ". ". ". ". ". 0.03 ". ". ". 0.053 ". 0.06 0.033 0.057 " 0.253

MW-04-101 961014-M4-01 14-0cl-96 '" 67.6 209. 49.9 163. 62.1 21.1 110. U " " ND" " '" "' ". ", 722.9

":~,961014-M4-02 14-0cl-96 "" ". "' ". "' 0.057 ". ". ". ". ". ". ". ". ". ". 0.257

961014-M4-03 14-0cl-96 m, "" 0.25 ". 0.23 0.15 ". ". ". ". ". ". 0.21 ". ". ". 0.45 0.77 0.57

MW-05-32 951027-M5-01 27-0cl-95 "' "" 0.22 0.077 "" '" ". ". ". ". "' ". ". 0073 0.19 0.617 m
951027-M5-05 27-0cl-95 115. 170. ... 206. " . 104. " " " "' m "m
951027-M5-07 27-0cl-95 0.057J 0.039J ". C' 0.051J 0.065J ". C' ". C' ". C' ". C' 0072J O.044J 0.17 , ". C' ". C' , 023 , 0.242 0.555

951027-M5-10 27-0cl-95 ", ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' " "
<""""""""'00""'

ceO","",::Z',':::.""'",'C,~OO
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Table 10 - Summary of Analytical Results for Soil Samples PAHs by EPA Method 8270 (SIM)

PAHs by EPA Melhod 6270 (5IM) Analylic:aIResulls

m" m

,"cc,"ooeo" e,~

Jf , i i
,

!
~ l

! il ~
R , ~ , ~ "

J
~

~
, ~

? ~ ~
,

~" g " " ! J~
~ 1l 1l 1l j j j j

, • • j ~ I
£ ~ ~ ~

E j j ~ I0 it
EPA PRGsforlnduslrial Soil' ~~> z.t z.t z't 0.21 z't 0.21 z.t 29.000 , 100.000 , 22.000 25.000 tsu 29.000 , ,

Tar Pond MW-05-175 961019-M5-01 19-0cl-96 s o z.t 14.4 a s 16.3 s.a z.t 10.5 0.47 t.s 0.95 ts.t to.s 0.39 0.54 z.s " 53.2 ""(cont) 961019-M5-02 19-0cl-96 5.0 (dup) a.a a.s " a.a 0.53 a.e t.r 0.54 z tt t.z 0.24 ta "" 47.56

961019-M5-03 19-0cl-96 a s ". ". ". ". ". ". ". ". ". ". ". ". ". ". ". ". Nn Nn

961020-M5-09 20-0cl-96 710 ". ". ". ". ". ". ". ". ". ". ". ". ". ". ". ". Nn Nn

MW-0B-55 951025-MB-01 25-0cl-95 o.z tz. , 39.6 13.6 41.7 20.5 , s.t 46.2 ND>0.50 t.a ", "' ". z.z " ze 203.4 97.9

951025-MB-11 25-0cl-95 #" 0.17 , 0.12 , 0.053J , 0.21 , ". C' 0.06 , 0.74 , na , 0.22 , , ne , 0.46 , z.s , t.s , 0.71 , 0.763 7.26

951025-MB-15 25-0cl-95 55.0 ". C' ". ". ". ". ". ". ". ". 0.057 ". 0.055 ". o.at '" u.t Nn 0.542

M·" 951102-M11-01 2-Nov-95 o.z e.t '". e to. a.s a.a s.a 0.73 0.91 0.62 tz tz na 0.37 a.z " 57.4 45.33

951102-M11-09 2-Nov-95 39.0 0.15 0.045 0.077 ". 0.047 0.65 0.063 0.21 0.053 0.94 0.55 t.s z.t 0.91 9.723 7.305

951102-M11-10 2-Nov-95 " 0.25 , 0.14 , 0.07 , 0.15 , 0.25 , ". C' 0.075J na , 0.069J "'
, n tt , "

, 0.55 , z , a.t ,
"

, 0.955 9.949

MW-14-110 961014-M14-01 14-0cl-96 a s 357. 411. 00.' 400. M'. ND" ND" 42.3 tan " ND" tasu " 35.6 '" z.tsu t.ato.z

''"::961014-M14-02 14-0cl-96 e o 116. 133. 37.3 136. ND" 56.1 10.5 21.9 90.2 zsz 14.2 12.9 aaz 532.4

961014-M14-03 14-0cl-96 10.0 71.3 74.6 ~. 62.5 M" ,~ 42.6 39.3 " aa 93.3 zsu 369.6

961014-M14-07 14-0cl-96 ". 0.36 0.35 ". o.z 0.39 0.35 0.35 0.32 t.z 0.45 z.t t.a ,,, 9.26

961015-M14-13 15-0cl-96 ". ". ". ". ". ". ". ". ". ". ". ". ". ". ". ". Nn Nn

961019-M14-20 19-0cl-96 105.0 ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' ". C' Nn Nn

SS-01 961112-SS-01 12-Nov-96 o.z 0.21 0.45 0.14 0.44 023 0.056 0.35 no- 0.051- no- ns 0.29 no- ,~ u.t 0.37 1.696 1.324

SS-02 961112-SS-02 12-Nov-96 o.z 0.79 t.s 0.47 t. 093 0.22 t.z no- o.z 0.06 t.s t.z no- 0.066 0.22 t.s a.at 4.966

SS-03 961112-SS-03 12-Nov-96 "
.., 14.2 a s 14.1 a.z t. 10.3 o.t ". 14.4 ns 0.97 e s

SS-04 961112-SS-04 12-Nov-96 " "
,., 0.66 ,.,

" 0.49 >A 0.063 " 0.25 " " 0.059 023 0.51 " 12.77 6.432

SS-11 961112-SS-11 12-Nov-96 " 0.051 0.14 ". "" 0.055 ,~ "' ". ,~ ". 0.075 ". ,~ ,~ 0.099 0.497 0.324

','e #-Referencelevelnoleslablished
ee,'c, ; =~:~::~umber prefix: 270B-

~:I~P~ :~i~:'::~~:~;f~r::C:eL~~~~Sn Goals (PRGs)forlnduslrial Soil (Revised 101212002)
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TABLE 11 - Summary of Analytical Resu lts for Soi l Samples
Phenols by EPA Method 8270

Phenols by EPA Method 8270 Analytica l Results

mglk (ppm

i j
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~
~ ~ E .~ if f 1j
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~ l l ~ q
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~ B ~ ri ~ .; .;
1i5 N ~ or or ~ or or or

EPA PRG s for Ind ustrial Soil ==> # 240 1,800 12,000 1,200 3,100 # 18,000 9.00 100,000 62,000 62

FAMM B-10 9S092S-B 10-04 2708-801 3 2S-8ep-9S 17.S ND>S .1 ND>5. 1 ND>S .1 ND>S .1 ND>9. 9 ND>S .1 ND>S .1 ND>5. 1 ND>S .1 ND>S .1 ND>S. 1 ND>S .1 ND>S .1 ND>S. 1 ND>S .1 NO

Retort r B-13 9S1006-B 13-D3 2708-8035 6-0d-9S 10.S ND>S1 ND>S 1 ND>S1 ND>S1 ND>99 ND>S1 ND>S1 ND>S 1 ND>51 ND>S1 ND>S1 ND>51 ND>S1 ND>S1 ND>51 NO

koppers B-17 9S0929-B 17-0S 2708-8022 29-Sep-9S 16.S ND>S .1 ND>S.1 ND>S.1 ND>S .1 ND>9 .9 ND>S.1 ND>S .1 ND>S.1 ND>S. 1 ND>S .1 ND>S.1 ND>S. 1 ND>S .1 ND>S.1 ND>S. 1 NO

B-18 950919-B18-0S 2708-8003 19-8ep-95 12.0 ND >O.1? ND>O.1? ND>O.1? ND:>O.1? ND>O.1? ND>O.1? ND:>O.1? ND>O.1? ND >O.1? ND:>O.1? ND >0 .17 0.36 ND:>O.1? ND >0 .17 ND >O.1? 0.36

B-19 9S09 19-619-D 1 2708-8003 19-5ep·9S 0.2 ND>0. 17 ND> 0.17 ND>O.1? ND >O.1? ND> 0.33 ND>O.1? ND >O.1? ND> 0.17 ND>O.1? ND >O.1? ND>O. 1? ND>O.1? ND >O.1? ND>O. 1? ND>O.1? NO

9S0919-819-D3 2708-80 04 19-5ep-9S 6.5 ND>26 ND>26 ND>26 ND >26 ND>SO ND>26 ND >26 ND>26 ND>26 ND >26 ND>26 ND>26 ND >26 ND>26 ND>26 NO

B-20 9S0929-B20-D3 2708-8022 29-8ep-9S 10.S ND>26 ND> 26 ND>26 ND >26 ND>SG ND>26 ND >26 ND> 26 ND>26 ND >26 ND>26 ND>26 ND >26 ND>26 ND>26 NO

B-22 9S1003-822-DS 2708 -802 7 3-0d-9S 13.S ND>O.1? ND>0 ,17 ND>O.17 ND>O.1? ND>0.33 ND>O.17 ND>O.1? ND>0 ,17 ND>O.17 ND>O.1? ND> O.1? ND>O.17 ND>O.1? ND> O.1? ND>O.17 NO

9S1003-B22-09 2708-8028 3-0ct-9S 24. 0 ND>0 .17 ND>0. 1t ND> O.17 ND>O.17 ND>.33 ND> O.17 ND>O.17 ND>0. 1t ND>0.1 7 ND>O.17 ND>O.1? ND>0.1 7 ND>O.17 ND>O.1? ND>0.1 7 NO

B-23 9S1003-823-08 2708-8029 3-0d-9S 26-.S ND> O.8 ND>0.8 ND>0.8 ND>0.8 ND>2.0 ND>0.8 ND>0.8 ND> 0.8 ND> O.8 ND>0.8 ND>0 .8 ND> O.8 ND>0.8 ND>0 .8 ND> O.8 NO

B-2 7 9S0920-B27-10 2708-800S 20-Sep-9S 23. 0 ND>26 ND>26 ND>26 ND>26 ND>SO ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 NO

MW- 10-60 9S1108-M10-01 2708-80S2 8-Nov-9S 0.2 ND>3.4 ND>3.4 ND>3.4 ND>3.4 ND>6.6 ND>3.4 ND>3.4 ND>3.4 ND> 3.4 ND>3.4 ND>3.4 ND> 3.4 ND>3.4 ND>3.4 ND> 3.4 NO

MW-12-34 9S1023-M12-D6 2708-8038 23-0ct-9S 22.0 ND>1.7 ND >1. 7 ND> 1.? ND>1.? ND>3.3 ND> 1.? ND>1.? ND >1. 7 ND> 1.? ND>1.? ND>1.? ND> 1.? ND>1.? ND>1.? ND> 1.? NO

Spen t Oxide B-D3 9S0921-83-DS 2708-8007 21-Sep-9S 10.S ND>1.? ND >1 .7 ND>1.? ND >1. 7 ND>3.3 ND>1.? ND >1. 7 ND >1 .7 ND> 1.? ND >1. 7 ND>1. ? ND> 1.? ND >1. 7 ND>1. ? ND> 1.? NO

ar Pcnd B-26 9S1003-B26-D6 2708-8030 4-0ct-9S 20.S ND >S1 ND>51 ND>S1 ND >5 1 ND >99 ND>S1 ND >5 1 ND>51 ND>S1 ND >5 1 ND>51 ND>S1 ND >5 1 ND>51 ND>S1 NO

B-28 9S1002-828-01 2708-802S 2-Oct-9S 0.2 ND>S .1 ND>S .1 ND>S .1 ND>S .1 ND>9.9 ND>S .1 ND>S .1 ND>S.1 ND>S. 1 ND>S .1 ND>S.1 ND>S. 1 ND>S .1 ND>S.1 ND>S. 1 NO

9S100 2-B28-D7 2708-802S 2-Oct-9S 1S.0 ND>S 1 ND>S1 ND>S1 ND>S 1 ND>99 ND>S1 ND>S 1 ND>S1 ND>S 1 ND>S 1 ND>S 1 ND>S 1 ND>S 1 ND>S 1 ND>S 1 NO

B-29 9S0922-829-1S 2708-8012 22-8ep-9S 3S.S ND>S1 ND>S 1 ND>S1 ND>S1 ND>99 ND>S1 ND>S1 ND>S 1 ND>S1 ND>S1 ND>S1 ND>S1 ND>S1 ND>S1 ND>S1 NO

B_30 9S0922-B30-06 2708-801 0 22-8ep-9S 11.S ND>S1 ND>S 1 ND>S1 ND>S1 ND>99 ND>S1 ND>S1 ND>S 1 ND>51 ND>S1 ND>S1 ND>51 ND>S1 ND>S1 ND>51 NO

B-3 1 95092S-B3 1-06 2708-8014 2S-Sep-9S 21.0 ND>S 1 ND>S1 ND>S1 ND>S 1 ND>99 ND>S1 ND>S 1 ND>S1 ND>S 1 ND>S 1 ND>S1 ND>S 1 ND>S 1 ND>S1 ND>S 1 NO

B-33 9S100S-833-D3 2708-8034 S-Oct -95 5.5 ND>S1 ND>S1 ND>S1 ND>S 1 ND>99 ND>S1 ND>S 1 ND>S1 ND>s 1 ND>S 1 ND>S 1 ND>s 1 ND>S 1 ND>S 1 ND>s 1 NO

9S1005-833-14 2708-8034 5-Oct-9S 54.0 ND>17 ND >1? ND>17 ND>17 ND> 33 ND>17 ND>17 ND >1? ND> 17 ND>17 ND>17 ND> 17 ND>17 ND>17 ND> 17 NO

B·3S 9S100S-B3S -D1 2708-80 3'3 S-Oct-9S 0.2 ND>0. 17 ND>O. ll ND>0 .17 ND >0 .17 ND>0.33 ND>0 .17 ND >0 .17 ND>O. ll ND>O. 17 ND >0 .17 ND>O.1? ND>O. 17 ND >0 .17 ND>O.1? ND>O. 17 NO

MW-04-S7 951030-M4-01 2708-8043 30-0ct-9S 0.2 ND >S1 ND>51 ND>S1 ND >5 1 ND >99 ND>S1 ND >5 1 ND>51 ND>S1 ND >5 1 ND>51 ND>S1 ND >5 1 ND>51 ND>S1 NO

9S1030 -M4 -06 2708-8043 30-0ct-9S 2S.S ND>S 1 ND>S1 ND>S1 ND>5 1 ND>99 ND>S1 ND>5 1 ND>S1 ND>S 1 ND>5 1 ND>S 1 ND>S 1 ND>5 1 ND>S 1 ND>S 1 NO

DEQ = Oregon Department of Env ironmental Q ua lity
EPA = U.8. En vironmental Protection Agency
mglkg=m1lllgramslkllogram

ND= Not detected abo ve detection lim it ind icated
ppm = parts oer muuon

1 = Sample numbe r prefix : 2708 
2 = Rese rved

1012120(2)

# = Refere nce leve l not established
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TABLE 12 - Summary of Analytical Results for Soil Samples
Priority Pollutant Metals by EPA Methods 6010 and 7471

Total Metals by EPA Method 6010 and 7471 Analytical Results

mglkg(ppm)
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~~ ~ ~- w 0 0 ~ ~ z w .s

EPA PRGs for Industrial Soil ==> 410. 1.6 1,900. o. 450. 41,000. 750. 310. 2,000. 5,100. 5,100. 67. 100,000.

Background Levels-we> 4. 7. # t. 42. 36. 17. 0.07 28. 2. 1. # 86.

FAMM 647 000829-039 2708-8075 29-Aug-00 0.2 1.57J ND" ND" NO" 1.8 5.87 NO" NO" 1.1 NO" NO" NO" 33.4

000829-040 2708-8075 29-Aug-00 0.2 (dup) 1.42J ND" ND" NO" 2.46 5.92 NO" NO" 1.95 NO" NO" NO" 35.5

000829-041 2708-8076 29-Aug-00 5.0 1.02J 5.25 ND" NO" 16.1 19.6 12.1 NO" 13.5 NO" NO" NO" 55.2

000829-042 2708-8076 29-Aug-00 11.5 1.07J 2.67 ND" NO" 13.9 17.6 14.6 L 14.7 NO" NO" NO" 53.

000829-043 2708-8076 29-Aug-00 11.5(dup) NO"UJ 3.33 ND" NO" 15.1 19.4 11.9 NO" 12.2 NO" NO" NO" 52.5

000829-045 2708-8076 29-Aug-00 31.0

B-51 000828-023 2708-8071 28-Aug-00 0.2 2.26J 3.14 ND" NO" Z.9.:§l 34.7 ~ NO" .1i§, NO" NO" NO" 1H:

000828-024 2708-8073 28-Aug-00 2.0 NO"UJ 2.57 ND" NO" 12.9 11. 2.4 NO" 14.8 NO" NO" NO" ND"

000828-025 2708-8073 28-Aug-00 8.5

B-52 000828-026 2708-8071 28-Aug-00 0.2 NO"UJ ND" ND" NO" NO" 3.83 4.01 NO" 3.78 NO" NO" NO" 28.4

000828-027 2708-8073 28-Aug-00 3.5 NO"UJ 2.54 ND" NO" 11.8 11.8 1.78 NO" 14.3 NO" NO" NO" 35.9

000828-028 2708-8073 28-Aug-00 10.5

000828-029 2708-8073 28-Aug-00 10.5 (dup)

GT-1 971117-001 2708-8054 17-Nov-97 3.0 1.8

971117-004 2708-8054 17-Nov-97 10.5 1.8

971117-006 2708-8054 17-Nov-97 16.0 2.4

971117-008 2708-8054 17-Nov-97 20.5 1.5

971117-011 2708-8054 17-Nov-97 35.5 1.2

GT-2 971117-012 2708-8054 17-Nov-97 3.5 1.1

971117-017 2708-8055 17-Nov-97 15.5 2.2

971117-021 2708-8055 17-Nov-97 33.0 NO"

GT-3 971118-023 2708-8056 18-Nov-97 3.0 2.7

971118-026 2708-8056 18-Nov-97 12.5 1.9

971118-032 2708-8056 18-Nov-97 36.0 1.

GT4 971118-034 2708-8056 18-Nov-97 13.5 2.

971118-038 2708-8057 18-Nov-97 40.5 1.3 -
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TABLE 12 - Summary of Analytical Results for Soil Samples
Priority Pollutant Metals by EPA Methods 6010 and 7471

Total Metals by EPA Method 6010 and 7471 Analytical Results

mglkg(ppm)
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EPA PRGs for Industrial Soil ==> 410. 1.6 1,900. o. 450. 41,000. 750. 310. 2,000. 5,100. 5,100. 67. 100,000.

Background Levels-we> 4. 7. # t. 42. 36. 17. 0.07 28. 2. 1. # 86.

FAMM MW-13 971218-M13-02 2708-8058 18-0ec-97 6.0 2.7

(cont.) 971218-M13-03 2708-8058 18-0ec-97 10.0 2.8

971218-M13-04 2708-8058 18-0ec-97 13.5 2.7

971218-M13-05 2708-8058 18-0ec-97 18.0 2.5

971218-M13-08 2708-8058 18-0ec-97 24.5 1.8

971218-M13-10 2708-8058 18-0ec-97 28.0

971218-M13-11 2708-8058 18-0ec-97 31.0 1.8

971218-M13-17 2708-8059 18-0ec-97 57.0

Office Area B-38 000828-014 2708-8071 28-Aug-00 0.2 1.71J 5.26 ND" NO" 24.7 ?.U ~ NO" 25.6 NO" NO" NO" 69.3

000828-015 2708-8072 28-Aug-00 2.0 2.92J 6.37 ND" NO" 19.7 35.2 ~ NO" 17.9 NO" NO" NO" 70.3

000828-016 2708-8072 28-Aug-00 8.5

B-39 000828-004 2708-8071 28-Aug-00 0.2 1.43J 5.05 ND" NO" 18.9 22. ~ NO" ~ NO" NO" NO" 82.7

000828-005 2708-8072 28-Aug-00 3.0 1.42J 4.86 ND" NO" 15.1 14.9 15.7 NO" 12.5 NO" NO" NO" 55.6

000828-006 2708-8072 28-Aug-00 9.5

640 000828-010 2708-8071 28-Aug-00 0.2 1.01J 3.39 ND" NO" 16.2 23.2 ~ NO" 39.8 NO" NO" NO" ~

000828-011 2708-8072 28-Aug-00 2.5 NO"UJ 2.69 ND" NO" 12.2 2.27 NO" 15.6 NO" NO" NO" 36.9

000828-012 2708-8072 28-Aug-00 9.5

641 000828-007 2708-8071 28-Aug-00 0.2 1.96J 4.97 NO" NO" 14.7 19.7 ill NO" 20.9 NO" NO" NO" 74.4

000828-008 2708-8072 28-Aug-00 2.5 1.24J 4.1 NO" NO" 13.7 19. ~ NO" 21.1 NO" NO" NO" 57.9

000828-009 2708-8072 28-Aug-00 9.5 NO"UJ 2.55 NO" NO" 12.9 12.5 1.94 NO" 15.3 NO" NO" NO" 36.2

Retorts/Koppers 642 000828-020 2708-8071 28-Aug-00 0.2 1.16J NO" NO" NO" NO" 4.3 NO" NO" NO" NO" NO" NO" 27.5

000828-021 2708-8073 28-Aug-00 1.0 NO"UJ 2.74 NO" NO" 13.7 12.4 3.19 NO" 16.5 NO" NO" NO" 64.2

000828-022 2708-8073 28-Aug-00 7.5

643 000829-050 2708-8075 29-Aug-00 0.2 3.76J 3.04 NO" NO" 22.3 ~ ~ ~ 19.8 NO" NO" NO" ~

000829-046 2708-8076 29-Aug-00 2.0 NO"UJ 2.89 NO" NO" 11.4 11.8 2.44 9.J..Q§ 17.3 NO" NO" NO" 35.9

000829-047 2708-8076 29-Aug-00 2.0 (dup) NO"UJ 2.93 NO" NO" 12.3 11.8 1.97 NO" 15.5 NO" NO" NO" 36.8

000829-048 2708-8076 29-Aug-00 8.5

000829-049 2708-8076 29-Aug-00 8.5 (dup)

644 000829-052 2708-8075 29-Aug-00 0.2 NOa UJ 3.4 NO" NO" 12.6 12.5 1.76 NO" 14.6 NO" NO" NO" 37.9

000829-051 2708-8076 29-Aug-00 3.5 NO"UJ 2.46 NO" NO" 10.8 11.9 1.7 NO" 13.8 NO" NO" NO" 36.1

000829-053 2708-8076 29-Aug-00 10.0
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TABLE 12 - Summary of Analytical Results for Soil Samples
Priority Pollutant Metals by EPA Methods 6010 and 7471

Total Metals by EPA Method 6010 and 7471 Analytical Results

mglkg(ppm)
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EPA PRGs for Industrial Soil ==> 410. 1.5 1,900. o. 450. 41,000. 750. 310. 2,000. 5,100. 5,100. 5? 100,000.

Background Levels-we> 4. ? # t. 42. 35. 1? 0.07 28. 2. 1. # 85.

Retorts/Koppers B45 000829-054 2708-8075 29-Aug-00 0.2 1.44J ND" ND" NO" 4.96 10.1 2.77 NO" 3.16 NO" NO" NO" 42.3

(cont.) 000829-055 2708-8076 29-Aug-00 2.0 J ~ ND" NO" 15.8 21.3J 10.2J NO" 14.4 NO" NO" NO" 58.8

000829-056 2708-8076 29-Aug-00 2.0 (dup) 1.02J 5.52 ND" NO" 16.5 Z9.:Ll ~ NO" 18.9 NO" NO" NO" 60.4

000829-057 2708-8077 29-Aug-00 8.5

B45 000829-058 2708-8075 29-Aug-00 0.2 1.16J ND" ND" NO" 11.1 11.5 8.2 NO" 6.57 NO" NO" NO" 71.4

000829-059 2708-8077 29-Aug-00 5.0 NO"UJ 2.75 ND" NO" 12.5 11.5 1.65 NO" NO" NO" NO" 35.7

000829-060 2708-8077 29-Aug-00 10.5 NO"UJ 1.46 ND" NO" 9.21 10.1 1.36 NO" 12.3 NO" NO" NO" 28.5

88-12 000829-061 2708-8075 29-Aug-00 0.2 NO"UJ ND" ND" NO" 5.55 21.7 3.74 NO" 4.89 NO" NO" NO" 45.9

88-13 000829-062 2708-8075 29-Aug-00 0.2 NO"UJ ND" ND" NO" 1.07 6.24 1.23 NO" NO" NO" NO" NO" 32.7

88-14 000829-063 2708-8075 29-Aug-00 0.2 1.34J ND" ND" NO" 3.21 5.41 4.17 NO" 2.08 NO" NO" NO" 55.1

88-15 000829-064 2708-8075 29-Aug-00 0.2 1.13J 3.34 ND" NO" 4.94 tt. 1B..l 0.578 5.78 NO" NO" NO" 58.5

000829-065 2708-8075 29-Aug-00 0.2 (dup) NO"UJ ND" ND" NO" 5.47 6.73 4.33J NO" 3.02 NO" NO" NO" 37.9

Spent Oxide B-1 950921-B1-01 2708-8009 21-8ep-95 0.2 NO" 6.6J ND" NO" 25. ~ §9.:. NO" 21. NO" NO" 4.1 .1i9.:-
950921-B1-02 2708-8009 21-8ep-95 0.2 (dup) 5.5 ~ND" 11 30. §9.:. 2h NO" 25. NO" NO" ?5 1§9.:.

950921-B1-05 2708-8009 21-8ep-95 10.5 NO" H: ND" ~ 11. §.9.:. D.9.: NO" }§, NO" NO" 3. §.Z.9.:.

B-2 950927-B2-05 2708-8016 27-8ep-95 16.0 NO" 4.9 ND" 4.3 12. 20. 15. NO" 31. NO" NO" 3.8 3,000.

B-3 950921-B3-05 2708-8007 21-8ep-95 10.5 NO"UJ ? NO" NO" 30J 35J R NO" ill NO" NO" 5. j1Ql

B-36 000828-017 2708-8071 28-Aug-00 0.2 1.27J 4.16 NO" NO" 18. 29.7 ~ NO" 14.4 NO" NO" NO" 82.8

000828-018 2708-8072 28-Aug-00 3.5 1.59J 4.89 NO" NO" 15.2 18.9 sz, NO" 12.3 NO" NO" NO" 67.3

000828-019 2708-8073 28-Aug-00 10.0 1.26J 2.07 NO" NO" 6.58 13.1 8.56 NO" 6.91 NO" NO" NO" 45.2

B-37 000828-001 2708-8071 28-Aug-00 0.2 1.73J NO" NO" NO" 5.43J 10.2 7.69 NO" 3.98 NO"UJ NO" NO"UJ 49.8

000828-002 2708-8072 28-Aug-00 4.5 NO"UJ 3.2 NO" NO" 13.5 10.3 2.61 NO" 16.1 NO" NO" NO" 51.9

000828-003 2708-8072 28-Aug-00 11.0

MW-02-61 981007-M2-01 2708-8060 7-0ct-98 2.0 3.44 -

981007-M2-02 2709-8060 7-0ct-98 5.5 4.

981007-M2-03 2709-8060 7-0ct-98 32.0 3.

SCOEPA00014218



TABLE 12 - Summary of Analytical Results for Soil Samples
Priority Pollutant Metals by EPA Methods 6010 and 7471

Total Metals by EPA Method 6010 and 7471 Analytical Results

mglkg(ppm)

~
~

~g
?;

~~ ~ 8 § .~
§

j~ ii
~ ~ .~

~
c ~.5

~ ~ 1 ~
0;

~~ ~ ~- w 0 0 ~ ~ z W
.5

EPA PRGs for Industrial Soil ==> 410. 1.6 1,900. o. 450. 41,000. 750. 310. 2,000. 5,100. 5,100. 67. 100,000.

Background Levels-we> 4. 7. # t. 42. 36. 17. 0.07 28. 2. 1. # 86.

Tar Pond 648 000828-030 2708-8071 28-Aug-00 0.2 1.57J ND" ND" NO" 5.01 12.9 3.78 NO" 5.44 NO" NO" NO" 54.4

000828-031 2708-8073 28-Aug-00 5.0 1.03J ND" UJ ND" NO" 8.86 9.23 1§.:l NO" NO"UJ NO" NO"R 43.4

000828-032 2708-8073 28-Aug-00 9.5

649 000828-036 2708-8071 28-Aug-00 0.2 1.62J ND" ND" NO" 9.26 9.62 6.93 NO" 4.7 NO" NO" NO>100 63.9

000828-037 2708-8074 28-Aug-00 1.5 1.54J ND" ND" NO" 10.6 9.9 6.68 NO" 6.9 NO" NO" NO" 53.

000828-038 2708-8074 28-Aug-00 8.0

B-50 000828-033 2708-8071 28-Aug-00 0.2 1.87J 1.11 ND" NO" 11.9 16.7 10.8 NO" 5.92 NO" NO" NO>100 67.2

000828-034 2708-8073 28-Aug-00 1.0 1.52J ND" ND" NO" 10.2 10.7 NO" 8.65 NO" NO" NO" 62.6

000828-035 2708-8073 28-Aug-00 6.0 1.59J ND" ND" NO" 10. 10.4 12.6 NO" 10.1 NO" NO" NO>100 61.4

MW-04-101 981014-M4-01 2708-8063 14-0ct-98 2.0 ND"

981014-M4-02 2708-8063 14-0ct-98 6.0 ND"

981014-M4-03 2708-8063 14-0ct-98 10.5 ND"

MW-05-175 981019-M5-01 2708-8065 19-0ct-98 5.0 1.1

981019-M5-02 2708-8065 19-0ct-98 5.0 (dup) ND"

981019-M5-03 2708-8065 19-0ct-98 9.5 ND"

981020-M5-09 20-0ct-98 71.0

MW-14-110 981014-M14-01 2708-8063 14-0ct-98 3.5 NO"

981014-M14-02 2708-8063 14-0ct-98 6.0 NO"

981014-M14-03 2708-8063 14-0ct-98 10.0 1.8

981014-M14-07 2708-8063 14-0ct-98 43.5 1.8

981016-M14-13 2708-8064 16-0ct-98 69.5 5.2

981019-M14-20 2708-8065 19-0ct-98 106.0

NOTE: NO- Not detected above detection limit indicated a-detectionlimitis

C~"
ppm

c e detectionumitis 10mglkg1

level

Bold and Underline - Concentration exceeds default background level and EPA PRG for residential soil

SCOEPA00014219



TABLE 13 - Summary of Analytical Results for Soil Samples: Physical Properties

Study Soil Sample Chain of Sample Depth Soil Analytical Results

Area Boring Number' Custody Date (feet b9S) Description

Number Number EPA Method ASTM Method ASTM Method ASTM Method ASA Method

160.3M D4129-82M E1109-86 D854-83 921 -2.2

(surficialfill unit unless
Total Solids (%)

TOC
(9/cm3) Specific Gravity

Porosity
otherwise noted ) (%) Density (% Pore Space)

FAMM B-47 000829-042 2708 -S076 29-Au9-00 11.5 Silty Sand 83. 0.35 1.04 1.8 42 .

000829-043 2708-S076 29-Au9- 00 11.5 (dup) Silty Sand 79.7 1.21 - -
000829-045 2708-S076 29-Au9-00 31.0 Sand (Alluvial ) 84.6 2.47

B-51 000828-025 2708-S073 28-Au9-00 8.5 Sand 92.6 0.85 1.05 2. 47 .

B-52 000828-028 2708-S073 28-Au9-00 10.5 Sand 82.6 0.44

000828-029 2708-S073 28-Au9-00 10.5 (dup) Sand 63.2 1.32 1.37 4.

Office B-38 000828-016 2708-S072 28-Au9-00 8.5 Gravelly Silt 79.3 5.23 1.03 1.74 41 .

B-39 000828-006 2708 -S072 28-Au9-00 9.5 Sand 90. 0.18

B-40 000828-012 2708 -S072 28-Au9-00 9.5 Silt (Alluvial ) 75 .3 0.8

B-41 000828-009 2708-S072 28-Au9-00 9.5 Sand (Alluvial ) 89.9 0.45 1.04 1.89 45 .

Retort I B-42 000828-022 2708-S073 28-Au9-00 7.5 Sand 90. 0.39 1.06 1.87 43 .

Koppers B-43 000829-048 2708-S076 29-Au9-00 8.5 Sand 93.1 1.49

B-44 000829-053 2708-S076 29-Au9-00 10.0 Tarry Sand and Gravel 85.5 42 .

B-45 000829-057 2708-S077 29-Au9-00 8.5 Sand 93.4 3.85

B-46 000829-059 2708-S077 29-Au9-00 5.0 Sand 93.7 0.26 1.17 2.04 43 .

Spent B-36 000828-019 2708 -S073 28-Au9-00 10.0 Sandy Gravelly Si lt 80.4 1.26 1.79 30.

Oxide B-37 000828-003 2708 -S072 28-Au9-00 11.0 Sand 94.6 0.22 1.13 2.22 49 .

Tar Pond B-48 000828-032 2708-S073 28-Au9-00 9.5 Tarry Sandy Gravel 81.7 17.9 - -
B-49 000828-037 2708-S074 28-Au9-00 1.5 Sandy Silty Gravel 87.7 4.56

B-50 000828-035 2708-S073 28-Au9-00 6.0 Tarry Silty Sandy Gravel 76.2 27.9 1.01 1.56 35.

MW-16-65 MW-16-65 19-Jul-04 multiple See PTS Laboratories Physical Properties Data Tables and Charts included within Appendix I

NOT E: ASA = American Standards Associaton
ASTM = American Society of Testlnq Materials
bgs = below ground surface

1 = Sample number prefix: 2708-

Remedia l Investigation
NW Natural- Gasca Facility
Portland, Oregon
File: Table 9-1 3 Soil_Master.xls

dup = field duplicate sample
EPA = U.S . Environmental Protection Agency
TOe = total organ ic carbon

g/cm3 = gram per cubic centimeter

Page 1 of 1
Updated: 12/14/04: RBE

Hahn and Associates, Inc.
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TABLE 14
Summary of DNAPL Testing Results: Physical and Chemical

Parameter Unit of Measure Analytical Result

Well MW-6-32 Well MW-10-25 Well MW-11-32 Well MW-16-45

Sample NO.2708- Sample No. 2708- Sample No. 2708- Sample No. 2708-041011 MW-
981214-MW6-32-01 981214-MW10-25-02 981214-MW11-32-03 16-45-0il

Total Metals 1 mg/kg (ppm)

Arsenic 2.75 3.85 - -

Barium ND>0.500 0.700 - -

Cadmium ND>0.500 ND>0.500 - -

Chromium 0.700 0.850 - -

Lead ND>10 ND>10 - -

Mercury 0.059 ND>0.0500 - -

Selenium 0.550 ND>0.500 - -

Silver ND>0.500 ND>0.500 - -

Aromatic Hydrocarbons 2 mg/kg (ppm)

Benzene 589 14,400 2,740 ND>10.0

Ethylbenzene 2,220 5,320 1,760 34.4

1,2,4-Trimethylbenzene - - - 54.9

1,3,5-Trimethylbenzene - - - 16.2

Naphthalene - - - 1,720

Toluene ND>5.00 21,900 2,950 17.8

Xylene 1,240 19,500 4,400 66.1

PAHs 3 mg/kg (ppm)

Total PAHs 214,900 189,700 164,470 32,787

Total Carcinogenic PAHs 9,300 19,490 16,210 2,647

Petroleum Hydrocarbon 10 4 None

Gasoline-Range Detected 12 Detected 12 Detected 12 Not Detected

Diesel-Range Detected 12 Detected 12 Detected 12 Detected 12

Heavy Oil-Range n"t"r.t"ri ' 2 n"t"r.t"ri ' 2 n"t"r.t"ri ' 2 n"t"r.t"ri ' 2

Reactive Cyanide 5 mg/kg (ppm)

ND>0.200 ND>0.200 - -

Reactive Sulfide 6 mg/kg (ppm)

434 ND>50.0 - -

Specific Gravity 7 gm/cc 1.084 @70F; 1.079 @100F;

1.05 1.05 1.09 1.080@130F

Viscosity 8 cSt 105 @70F;40.1@100F;

7.2 14.7 45.7 18.7@130F

Ignitability 9 degrees F

No Flash to 150
94.0 degrees F No Flash to 150 degrees F

decrees F
-

Heating Value ro BTU/lb

9,230 12,230 12,280 -

pH 11 pH unit

6.26 4.30 - 8.28

NOTE:

1 = EPAMethod 6010/6020/7471

2 = EPAMethod 8020Aor EPA8260B

3 = EPAMethod 8270SIM

4 = EPAMethod B015M or NW-TPH Methodology

5 = EPAMethod 901 OA

6 = EPAMethod 9030

7 = SM 2710F

B = ASTMMethod D-445

g = EPAMethod 1010

10= ASTMMethod D2015

11 = EPAMethod 150.1/9040A

cc=cubic centimeter

cSt = centistokes

BTU= british thermalunit

DNAPL = dense non-aqueous phase liquids

EPA = U. S. Environmental Protection Agency

gm = gram

Ib= pound

mg/kg = milligrams/kilogram

NO = not detected above detection limit indicated

ppm= partsper million

12 = Laboratory reports that detected hydrocarbons have pattern and range consistent with creosotes

Remedial Investigation
NW Natural, GascoFacility
Portland, Oregon
File:Table 14 DNAPL DataSummary.xls

Page1 of 1
updated: 2/10/05: RBE

HAHN ANDASSOCIATES, INC.
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TABLE 15
Summary of DNAPL Testing Results:
PAHs by EPA 8270 SIM

c .. "
Analytical Parameters Laboratory Analytical Testinq Results in mq/kq (ppm)

Sample Location ==> MW-6-32 MW-10-25 MW-11-32 MW-16-45

Sample Number ==> MW-6-32-01 MW-10-25-02 MW-11-32-03 MW-16-45-oil

Sample Date ==> 14-Dec-98 14-Dec-98 14-Dec-98 11-0ct-04
t: ..

"
Non-Carcinogenic PAHs I I I

Acenaphthene 25,800. 14,500. 9,140. 1,500.

Acenaphthylene 2,010. U 4,940. 7,480. 165.

Anthracene 16,200. 10,300. 9,810. 1,110.

Benzo(qhi)pe~lene 2,010. U 2,370. 2,630. 385.

Fluoranthene 25,700. 27,200. 25,000. 1,800.

Fluorene 13,000. 12,100. 10,100. 1,100.

Naphthalene 31,300. 13,300. 13,400. 15,600.

Phenanthrene 67,100. 58,200. 45,900. 6,200.

Pyrene 26,500. 27,300. 24,800. 2,280.

Carcinogenic PAHs I I I

Benzo (a) anthracene 4,030. 4,890. 4,060. 565.

Benzo (a) pyrene 2,010. U 4,000. 3,920. 508.

Benzo (b) fluoranthene 2,010. U 2,040. 2,010. U 289.

Benzo (k) f1uoranthene 2,010. U 2,330. 2,790. 277.

Chrvsene 5,270. 6,230. 5,440. 666.

Dibenz (a,h) anthracene 2,010. U 2,010. U 2,010. U 68.2

Indeno (1,2,3-cd) pyrene 2,010. U 2,010. U 2,010. U 274.

IITOlal Carcinoqenic PAHs

,

9,300. 19,490. 16,210. 2,647.2 ITotal PAHs 214,900. 189,700. 164,470. 32,787.2
" -
Note:

EPA =U.S. Environmental Protection Agency

mg/kg =milligrams/kilogram

PAHs = polynuclear aromatic hydrocarbons
ppm =parts per million

U =not detected above concentration indicated

Remedial Investigation
NW Natural, Gasca Facility
Portland, Oregon
File: Table 15-16 DNAPL PAHs_SVOCs.xls, PAHs, DNAPL SUMMARY

Page 1 of 1
Updated: 12/14/04 RBE

HAHN AND ASSOCIATES, INC.
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TABLE 16
Summary of DNAPL Testing Results:
SVOCs by EPA 8270C

c .. "
Analytical Parameters Laboratory Analytical Testinq Results in mq/kq (ppm)

Sample Location ==> MW-16-45

Sample Number ==> MW-16-45-oil

Sample Date ==> 11-0ct-04
t: ..

"

Acenaphthene 1,570.

Anthracene 1,020.

Fluoranthene 1,780.

Fluorene 995.

2-Methvlnaphthalene 5,500.

Naphthalene 15,400.

Phenanthrene 6,020.

Pvrene 2,210.

All Others Not Detected
" - "Note:
EPA = U.S. Environmental Protection Agency
mg/kg =milligrams/kilogram
ppm =parts per million
SVOCs =semi-volatile organic compounds

Remedial Investigation
NW Natural, GascaFacility
Portland, Oregon
File:Table 15-16 DNAPL PAHs_SVOCs.xls, SVOCs, DNAPL SUMMARY

Page 1 of 1
Updated: 12/14/04 RBE

HAHN AND ASSOCIATES, INC.
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Table 17 - Summary Of DNAPL Recovery Volume: Well MW-16-45
NW Natural
7900 NW Sl. Helens Road
Portland, Oregon Project No. 2708

I
DNAPL Recovered

ICumulative Volume Recovered
NAPL Thickness In Well

Date (per event) (feet)

05-0ct-04 1.0 1 1.6

06-0ct-04 0.5 2 0.09

11-Oct-04 0.5 2 0.85

15-0ct-04 0.25 2 0.45

18-0ct-04 0.5 3 0.75

29-0ct-04 1.0 4 1.0

03-Nov-04 0.5 4 0.75

01-Dec-04 0.25 5 1.15

Notes: DNAPL = dense non-aqueous phase liquids

Updated: 12/14104 REB
File: Table 17 DNAPL Recovery Chart-MW-16-45.xls

HAHN AND ASSOCIATES, INC.
Page 1 of 1
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Note: Base Map from Linnton (1990) and Portland (1990), Oregon, USGS 7.5-Minute Quadrangles
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